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OxapaKTepH30BaHbi ctbahh (JjopMHpoBaHna JiyOaHbix bojiokoh jibHa, npHHaAnexcamHx k HHCJiy HanOoiiee 
AJIHHHbIX paCTHTeJIbHbIX KJieTOKI OHM flOCTHraiOT HeCKOJIbKHX CaHTHMeTpOB B flJIHHy (npH K03(})(})HnHeHTe np03eH- 
xhmhocth 6ojiee 1000) h hmciot KJieTOMHbie ctchkh toaiuhhoh ao 10 mkm. JlyOaHbie BonoKHa JibHa o6pa3yioTca 
H3 npOKaMOna H ABJIXIOTCa nepBHHHbIMH (})A03MHbIMH BOJIOKHaMH. B CBOeM pa3BHTHH 3TH KJieTKH npoxoAHT CAeAy- 
JOmHe CTaAHH: 1) HHHUHaUHfl, 2) KOOpAHHHpOBaHHblH pOCT, 3) HHTpy3HBHbIH pOCT, 4) C03peBaHHe (yTOJimeHHe 
KJieTOHHOH CTeHKH h MOAHtjiHKaiiHX ee cocTaBa h CTpyKTypbi), 5) cTapeHHe. OxapaKTepH30BaHbi MapxepHbie npn- 
3H3KH OTAeJIbHbIX CT3AHH. XHJIHHeHHe BOJIOKOH npOHCXOAHT TOJIbKO B BCpXHCH HaCTH CTeOjIA, BbHIie TaK Ha3bIBae- 
MOH TOHKH CJIOM3, JieFKO HACHTH(j)HIIHpyeMOH MCXaHHHCCKH. CKOpOCTb yAAHHeHHfl HHAHBHAyaAbHOH KJieTKH AO- 
cTHraeT 1—2 cm b cyTKH. Hhcjio boaokoh b 1 pacTeHHH cocTaBJiaeT 15—20 Tbic. BbicoKaa HHTeHCHBHOCTb pocto- 
Bbix npoqeccoB, BpeMeHHaa h npocTpaHCTBeHHaa pa3ipaHHHeHHOCTb pa3JiHHHbix ctbahh pa3BHTHX, HaaHHHe 
oxapaKTepH30BaHHbix MapKepHbix npH3HaKOB OTAeAbHbix ctbahh AenaiOT AbHaHbie JiySaHbie boaokha HHTepec- 
HblM oS'beKTOM JlflU HSyHeHHfl MexaHH3MOB pOCTa paCTHTeJIbHOH KJieTKH H HX peryJiaHHH. 

KniOHeBbie CJIOBa: BOAOKHO, CKJiepeHXHMa, KOOpAHHHpOBaHHblH POCT, HHTpy3HBHblH pOCT, AHt})C})y3HbIH 
pocT, MHoroHAepnaa KAeTKa, KAeTOHHaa ctchka, Linum usitatissimum. 

JIy6aHBie BOJiOKHa JiBHa npHHajuiexcaT k HHCJiy HanOojiee juihhhbix pacTHTejiBHBix Kjie- 
TOK: OHH ^OCTHraiOT HeCKOJIBKHX CaHTHMeTpOB npH K03(|)(|)HUHeHTe np03eHXHMHOCTH (co- 
OTHomeHHe Mexcjjy jijihhoh h ihhphhoh KJieTKH) 6ojiee 1000. KjieTOHHaa CTeiiKa 3pejiBix 
BOJIOKOH HMeeT TOJIHIHHy flO 10 MKM, B TO BpeMH KaK OoJIBIHHHCTBa HpyTHX paCTHTCJIB- 
hbix KJieTOK 3Ta BejiHHHHa o6bihho KoheOjieTca b npe^enax 0.1—1.0 mkm. Ctojib 3KCTpe- 
MariBHBie xapaKTepHCTHKH flejiaiOT JiBinraoe bojiokho HHTepecHBiM o6T»eKTOM fljifl H3yqeHHH 
pocTa pacTHTejiBHBix KJieTOK h (JjopMHpOBaHHH kjictohhbix ctchok. Hmchho Ha npHMepe 
jibhhhbix JiyOaHBix bojiokoh b 20—40 ro^ax npouuioro BeKa bcjihcb #HCKyccHH o HajiHHHH 
nepHUHKJia b ctcOjihx pacTeHHH (AjieKcaimpoB h jx p., 1932; Esau, 1943b), cymecTBOBaHHH 
CKOJiB3amero pocTa pacTHTejiBHBix KJieTOK (Schoch-Bodmer, Huber, 1945, 1951), xapaK- 
Tepe (JjopMHpoBaHHa bojiokoh cKJiepeHXHMBi (Aldaba, 1927; Anderson, 1927; Hock, 
1942). 

Bonpocbi, CB5i3aHHBie c xapaKTepoM pocTa, pa3BHTHH h co3peBaHHH ajieMeHTapHBix bo¬ 
jiokoh, BaJKHBI H C npaKTHHeCKOH TOHKH 3peHHH, nOCKOJIBKy CKOpOCTB H nepHOfl y/UIHHeHHJI 
BOJIOKOH, 3aKOHOMepHOCTH OTJIOXeHHH BTOpHHHOH KJieTOHHOH CTeHKH HanpHMJHO CBH3aHBI 
c KanecTBOM TexHHnecKoro BOJiOKHa (Ch30b, 1955). 
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TepMHHOJionw 


YnoTpe6jieHHe TepMHH a «bojiokho» He OTJiHnaeTca CTporocTBio, hto o6T>acHHeTca mho- 
roqejieBWM ncnoJiB30BaHneM h MHoroBeKOBBiM B03«ejiBiBaHHeM bojiokhhctbix KyjiBTyp, b 
xofle kotopbix cJioxurcacB cneqH^HHecKaa TepMHHOJioraa, npoHHKaiomaH h b Hayrayio jih- 
TepaTypy. B OoTaHHHecKOM noHHMaHHH, bojiokho — HHflHBHflyajiBHaa KjieTKa, aBJiaiomaa- 
ca HacTBio CKJiepeHXHMBi. XapaKTepHBie npn3HaKn bojiokoh: a) 3HanHTeJiBHoe npeBBime- 
HHe npoflOJiBHoro pa3Mepa Haa nonepenHBiM, 6) yroJimeHHBie KJieTOUHBie ctchkh, b) Bepe- 
TeHOBH^Haa cjjopMa, nacTO c 3aocTpeHHBiMH KOHijaMH; r) MexaHHnecKaa (JjyHKUHa b 
xanecTBe ochobhoh. BoJioKHa pa3JiHHHBix KyjiBTyp OTJiHnaiOTca no cBoeMy pacnojioxe- 
HHK), MOp(|)OJIOrHH, COCTaBy H CBOHCTBaM. 

TeXHHHeCKHH TepMHH «BOJIOKHO» 06BIHHO ynOTpe6jIHK>T B HeCKOJIBKO HHOM CMBICJie, 
nojipa3yMeBaa He oT^ejiBHBie kjictkh, a BecB bojiokhhctbih Tax (nynoK) hjih r axe cjiox- 
Hyio CMeCB CKJiepeHXHMHBIX BOJIOKOH C flpyTHMH THnaMH KJieTOK; B 3TOM CJiynae HHJJHBH^y- 
ajiBHyio KJieTKy Ha3BiBaiOT 3JieMeHTapHBiM bojiokhom. Bojiee toto, TepMHH «bojiokho» npn- 
MeHaioT k KJieTKaM, KOTopBie Boo6me He aBJiaiOTca nacTBio CKJiepeHXHMBi. CaMBiH H3BecT- 
hbih npHMep noflo6Horo Hejiopa3yMeHHH (c OoTaHHHecKOH tohkh 3peHHa) — xjionKOBoe 
bojiokho, KOTopoe npejjCTaBJiaeT co6oh TpnxoMy — BBipocT 3nH,ziepMBi, a 3HanHT, bojiok¬ 
hom He aBjiaeTCa. 

JIy6aHBie BOJioKHa jiBHa — KjiaccHHecKHH npHMep CKJiepeHXHMHBIX bojiokoh. B paere- 
HHaX JIBHa 3TH KJieTKH paCnOJIOXeHBI BJJOJIB Bcero flJIHHHOrO (okojio 1 m) H TOHKOTO 
(1 — 2 mm) CTe6jia, npujjaBaa eMy npoHHocTB h 3JiacTHHHOCTB. 

B jiaJiBHenmeM H3JioxeHHH TepMHH «bojiokho» HcnojiB3yeTca b OoTaHHHecKOM noHH- 
MaHHH, t. e. KaK OTjieJiBHaa KJieTKa. 

IIOJIXOJIBI K XapaKTepHCTHKe CTa^HH ^OpMHpOBaHHH 

H3yneHHe (JjopMHpOBaHHa JiBHaHBix bojiokoh 3aTpyflHeHO TeM, hto 3th kjictkh Haxo- 
jiaTca b TOJime CTe6jia. Hx BBmeneHHe 6e3 noBpex^eHHa npaKTHnecKH HeB03M0XH0, oco- 
6eHHO Ha paHHHx CTajinax pa3BHTHa. C jipyroH ctopohbi, Ha 6ojiee no3£HHx cTajinax $op- 
MHpOBaHHa, Koraa BoJioKHa jiocTHraioT xapaKTepHOH ot a hhx juihhbi, HeB03M0XHBiM CTa- 
HOBHTca noJiyneHHe KapTHHBi Been KJieTKH, nocKOJiBKy OHa HHKorjja He nonaaaeT qejiHKOM 
Ha npojiojiBHBiH cpe3 CTeSjia. OflHaKO cymecTByiOT npneMBi, no3BOjiaiomHe jjocTaTOHHO 
HeTKO yCTaHOBHTB XapaKTep H npOJJOJIXHTeJIBHOCTB OTJieJIBHBIX CTaflHH (J)OpMHpOBaHHa BO¬ 
JIOKOH. 

AHajiH3 HHjjHBHAyajiBHBix 3pejiBix bojiokoh, KOTopBie moxho BBmejiHTB, pacTepe6HB 
CTe6ejiB, no3BOJiaeT yCTaHOBHTB Heo6BiHHyio jyiHHy kjictok (pnc. 1). Ha nonepenHOM cpe3e 
3pejioro CTe6jia Jiy6aHBie BoJioKHa OTJiHHaiOTca 6ojibihoh tojiiuhhoh kjictohhbix ctchok 
(pHC. 2). OHeBH^HO, HTO BOJIOKHa npOXOJiaT B CBOeM pa3BHTHH, KaK MHHHMyM, 3 CTajIHHI 
HHHqnaiiHH, yjuiHHeHHa KJieTKH h yrojimeHHa KJieTOHHOH cTeHKH. Hx H3yneHHe o6jierna- 
eTca oco6eHHOCTaMH CTpoeHHa h pa3BHTHa pacTeHHH JiBHa. 

JleH-jiojiryHen — ojuiocTeOejiBHoe pacTeHHe 70—125 cm bbicotoh. OreOejiB ojiHopoji- 
HBIH no jyiHHe, C HaCTO paCnOJIOXeHHBIMH CHJiaHHMH JIHCTBaMH, HHCJIO KOTOpBIX OKOJIO 
100, a yroji pacxoxjieHHa 2/5 (Esau, 1943a). CKJiepeHXHMHBie BOJiOKHa pacnojioxeHBi no 
Been jyiHHe CTeOjia. 3oHa pocTa CTeSjia BBiaBJiaeTca no yMeHBineHHOH juiHHe MexjioyyiHa 
h cocTaBJiaeT BepxHHe 1.5 — 2.0 cm. IIpeHMymecTBOM JiBHa npn H3yneHHH $opMHpoBa- 
HHa CKJiepeHXHMHBIX BOJIOKOH aBJIHCTCa HaJIHHHe TOJIBKO nepBHHHBIX bojiokoh (AneKcaim- 
poB h jip., 1932; Esau, 1943b). IIocKOJiBKy BepxHaa nacTB CTeOjia cojjepxHT 6ojiee mo- 
jio^Bie BOJiOKHa, aHajiH3Hpya CTeOejiB CBepxy bhh3, moxho npocjiejiHTB nocjieaoBa- 
TejiBHBie 3TanBi hx pa3BHTHa (pnc. 3, A). 3tot nojixofl iunpoKo HcnojiB3yeTca h, 
6e3ycjiOBHO, jiaeT o6mne npejiCTaBJieHHa o xojie pa3BHTHa bojiokoh. OjjHaKO hctkhx xa- 
paKTepHCTHK B 3TOM CJiyHae nOJiyHHTB HCB03M0XH0, nOCKOJIBKy COnOCTaBJiaiOTCa BOJIOK- 
Ha, (JjopMHpOBaBiHHeca Ha pa3HBix 3Tanax pa3BHTHa pacTeHHH, pa3JiHHaiomHxca, Hanpn- 
Mep, ropMOHajiBHBiM OajIaHCOM, oOecneneHHOCTBio cy6cTpaTaMH h t. a. TeM 6ojiee Heyjian- 
hbim aBJiaeTca nacTO HcnojiB3yeMoe conocTaBJieHHe bojiokoh H3 cpe^HeH nacTH creOjia Ha 
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BepxHJifl nacTb CTe6ji5i 


30 

n = 50 

x = 25.8±1.6 25 



CepejmHa cTebJia 


30 

n = 50 

x = 28.8±1.7 25 



5 15 25 35 45 55 65 5 15 25 35 45 55 65 


15 25 35 45 55 65 


Phc. 1. Pacnpe^ejieHHe no ;yiHHe 3pejn>ix bojiokoh, BbiaejieHHbix H3 pa3JiHHHbix nacTen CTe6jia 
(BOJioKHHCTyio nacTb CTeOjia flejiHjm no BbicoTe Ha 3 paBHbie Haem). 

no och a6cnncc — anHHa KJieTKH, mm; no och opanHaT — nacTOTa, %, n — qHc.no noBTopnocTeii, x — cpeaHee 3Haqe- 


pa3Hbix 3Tanax pa3BHTH5i pacTeHHH, KOTopoe cjiojkho onpaB^aTb c 6HOJioraHecKoif tohkh 
3peHHH. 

Bojiee neTKHM aBJiaeTca noflxoa, ocHOBaHHbiH Ha: a) HajiHHHH b CTe6jie tojibko nepBHH- 
hhx bojiokoh, 6) BepxymeHHOM pocTe pacTeHHH, b) oTcyTCTBHH BeTBJieHHH cTe6jw. Oh 3a- 
KJiioHaeTCH b aHajiH3e bojiokoh Ha ootoh h toh ace BbicoTe cTe6jia b xo^e OHToreHe3a pacre- 
HHa (pnc. 3, E). B 3tom cjiynae conocTaBJiaiOTCx BOJioKHa, HMeiomne o^HHaKOByio npe^bi- 

0^4^ V v ->.Vl 



Phc. 2. rionepeHHbiH cpe3 3pe;ioro cTe6jia jibHa. 
MacmTa6HaH jiHHenKa — 25 mkm. 


3 













I 


I 


I 



A 



Phc. 3. Bo3MO}KHbie noflxoflbi k aHa/iioy nocjie^oBaTejibHbix CTa^HH pa3BHTiia JiySiiHbix bojiokoh nbHa. 
A — CBepxy bhh3 b OTflejibHOM cie6jie, E — Ha OAHHaKOBOH Bucoie CTe6jia b xoae pegbhthji pacTeHHH. 


CTOpHK). HMeHHO 3TOT ILORXOJX n03B0JIHCT yCTaHOBHTB npOAOJIXHTCJIBHOCTB OTACJIBHBIX 
CTa^HH H HX JIOKaJIH3aUHK) B CTeOjie. 

flonOJIHHTeJIBHBIM npeHMyiljeCTBOM pacTeHHH JIBHa JUIZ H3yHCHH5I (JjOpMHpOBaHHa CKJie- 
peHXHMHBix bojiokoh HBJiaeTCH HajiHHHe MOp(|)OJiorHHecKoro HHflHKaTopa nepexoAa ot oa- 
hoh cTajjHH pa3BHTHH k Apyroii. B nepnoA 6BicTporo pocTa Ha CTe6jie jiBHa jierKO hachth- 
(|)HUHpyeTca o6jiacTB, rjje pe3Ko hsmshhiotch ero MexaHHHecKHe cBOHCTBa. BBirne stoh 
tohkh, nojiyHHBUieH Ha3BaHH6 «tohkh cjioMa», creOejiB Jienco JioMaeTca, b to BpeMH KaK 
HHxe Hee juih stoto TpebyeTca 3HaHHTejiBHoe ycmme (Gorshkova et al., 1996; Salnikov et 
al., 1998). no Mepe pocTa pacTeHHH TOHKa cjioMa nepeMemaeTca BBepx no CTe6jno. PaccTO- 
aHHe ot aneKca ao tohkh cjioMa o6bihho cocTaBjweT 5—7 cm. B cf)a3y 6yTOHH3auHH TOHKa 
cjioMa nocTeneHHO Hcne3aeT. 

KjiaccHHecKHM npneMOM H3yneHHfl jiHHaMHKH yjyiHHeHHH h yroimjeHRa KJieTOK hb- 
JWeTCH aHaTOMHHeCKHH aHaJIH3 CTe6jIH. npn 3TOM npOflOJIBHBie Cpe3BI n03B0JIHK)T xapaK- 
TepH30BaTB juiHHy bojiokoh tojibko Ha paHHHX CTajjHHx pa3BHTHH. O^HaKo eme T. Tammes 
(1907, uht. no: Anderson, 1927 : 197) OTMenajia, hto AHHaMHKy yjuiHHeHHH moxcho aHa- 

JIH3HpOBaTB H Ha nonepeHHBIX cpe3ax, nOCKOJIBKy HHTpy3HBHBIH pOCT (cm. HHXCe) JIOJIXCeH 
npHBO^HTB K yBeJIHHeHHIO Ha HHX HHCJia BOJIOKOH. JljlSl oOjieiHeHHH HACHTH(|)HKaUHH BO¬ 
JIOKOH yno6HO HcnojiB30BaTB KpacHTejm Tnna cellufluor, no3BOJi5nomHe bbihbhtb kjictkh 
C HHTeHCHBHBIM (J)OpMHpOBaHHCM nOJIHCaxapHAOB KJieTOHHBIX CTCHOK. 3 t 0 0C06eHH0 aK- 
TyajiBHO Ha paHHHX cTa^nux pa3BHTHH bojiokoh, Koraa hx KJieTOHHaa cTeHKa HMeeT toji- 
mHHy, conocTaBHMyio co CTeHKaMH KJieTOK OKpyxcaiomHx TKaHeii (Gorshkova et al., 
1996). 


Mop4>OJIOrH& JIBHHHOrO BOJIOKHa 

JlBHHHBie BOJIOKHa OTHOCHTCH K OKCTpaKCHJWpHBIM BOJIOKHaM. OHH paCnOJIOXCeHBI B 
TOJime CTeOjia, baojib Been ero ajihhbi h, hbjwhcb nacTBio (Jijiosmbi, bxoaht b cocTaB Jiy6a 
(Esau 1943b). JlybaHBie BOJIOKHa pacnoJioxceHBi He ciuioihhbim kojibuom, a pa3AejieHBi pa- 
AHajiBHBiMH npocJiOHKaMH napeHXHMBi Ha oTAeJiBHBie nyHKH. Hhcjio bojiokoh b nyHKe na 
nonepenHOM cpe3e 10—30; kojihhcctbo nynKOB Ha cpe3e 20—40. TaKHM o6pa30M, hhcjio 
bojiokoh Ha nonepenHOM cpe3e ctcSjih o6bihho cocTaBJiaeT 600—700, npnneM b hhxchch 
Hacra CTe6jw oho npHMepHO Ha 20 % MeHBine, neM b cpeAHeii nacTH. BojioKHa b nyHKe 
CABHHyTBi no AJiHHe oTHOCHTejiBHo Apyr Apyra, b pe3yjiBTaTe nero nynoK OKa3BiBaeTca KaK 
6bi HenpepBiBHBiM no Been AJiHHe CTeOjra. 

JI/iHHa bojiokoh BapBHpyeT, no coo6meHHHM pa3JiHHHBix aBTopoB (Fahn, 1990; McDo- 
ughall et al., 1993) ot hcckojibkhx mhjuihmctpob ao 10 cm. JXjih CTaTHCTHHecKOH ouchkh 
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Aahhbi 3pejibix bojiokoh hx nynoK («necaHoe bojiokho») pa 3 ^emnH noA SnHOKyjiapoM Ha 
OTfleJiBHBie KJieTKH, a 3aTeM iipn Sojibihcm yBeAHHeHHH noATBepxAaAH penocTHOCTB (no 
HajiHHHK) o 6 ohx kohuob) h HH^HBH^yajiBHOCTB (oTcyTCTBHe coe^HHeHHH c ApyrHMH KJieT- 
KaMn) nojiyneHHBix bojiokoh. CpeAHaa jyiHHa BOJiOKHa KonebAeTca okojio 25 mm, ojmaKO 
He aBJiaiOTca pe^KocTBio h BOJiOKHa b 2—3 pa3a jyiHHHee (pnc. 1). HnacHaa TpeTB CTebjia 
xapaKTepH3yeTca MeHBineH ajihhoh bojiokoh. Fhiiokothjih, KOTopBie HHor^a HcnoAB3yK>T- 
ca ajia HsyneHHa 4>opMHpoBaHHa jibhhhbix AySaHBix bojiokoh (Andeme-Onzighi et al., 
2000), aBJiaiOTca nepexoAHOH 3ohoh MeatAy KopHeM h ctcOjicm, c aHaTOMHen, HexapaKTep- 
hoh jxjiz ochobhoh nacTH CTeOjia (Crooks, 1933; Fahn, 1990). 

fluaMe/rp KJieTKH b cpeAHen ee nacTH 20—25 mkm, b kohhhkc 4 —6 mkm. XonmHHa KJie- 
tohhoh CTeHKH MaKCHMajiBHa Ha BBicoTe CTeOna npHMepHO 15—20 cm ot ero ocHOBamia 
(Hock, 1942), t. e. b ynacnce, ccjiopMHpoBaHHOM b Hanane nepnoAa Obierporo pocTa pacTe- 
HHH. HhCAO BOJIOKOH B HHAHBHAyaABHOM paCTeHHH OIjeHHTB HenpOCTO. IIopa^OK BCAHHHH 
M03KHO paCCHHTaTB, COnOCTaBJiaa o 6 lI|HH o 6 T>eM BOJIOKHHCTBIX nyHKOB, BBmeJWeMBIX H3 HH~ 
AHBHjiyanbHoro pacTenna, h cpeAHHH oObcm otacabhoh kjictkh. IIpHHeM hco 6 xoahmbimh 
JjaHHBlMH npH 3T0M aBJiaiOTca JIHIHB AAHHa BOAOKHHCTOH HaCTH CTeSjia, HHCAO BOJIOKOH Ha 
nonepenHOM cpe3e h jyiHHa HHAHBHAyaABHoro BOJiOKHa. Ecjih npmiaTB, hto AAHHa crefijia 
(6e3 «MeTejiKH») 70 cm, hhcao bojiokoh Ha nonepennoM cpe3e 600, a cpeAnaa AAHHa oahoh 
KJieTKH 25 MM, TO HHCAO BOJIOKOH B OAHOM CTe 6 jie COCTaBAaCT 16800. TaKHM o6pa30M, yqH- 
TBiBaa pa36poc sthx noKa3aTejien b 3aBHCHMOCTH ot copTa h ycjiOBHH BBipamHBaHHA, mojk- 
HO CHHTaTB, HTO CTeSeJIB JIBHa CO^epjKHT 15-20 TBIC. BOJIOKOH. 

Hhcjio AyOanbix bojiokoh Ha nonepeHHOM cpe3e CTe 6 jia cocraBJiaeT 6 —7 % ot o 6 mero 
HHCjia KJieTOK. IIpH 3tom Macca jiyOaHBix bojiokoh jjocTHraeT 30 % ot MaccBi CTeOjia, no- 
CKOJIBKy OCTaJIBHBie KJieTKH HMeiOT 3HaHHTeJIBHO 6 oJiee TOHKHe KJieTOHHBie CTeHKH. 

JlBHaHBie JiyOaHBie BOJiOKHa aBJiaiOTca MHoroa^epiiBiMH KJieTKaMH, hhcjio aAep b Kax- 
AOM H3 HHX MOXCeT AOCTHTaTB HCCKOJIBKHX AeC3TK0B. 

MHHiiHaiiHa 

Kax OTMenaji Anderson (1927), nepBBie HCCJie^OBaTeJiH (JjopMHpoBaHHa bojiokoh chh- 
TaJiH, hto 3th KJieTKH o6pa3yiOTca nyreM cAHamia pajia napeHXHMHBix KJieTOK h pacTBope- 
HHa neperopoAOK MejKjiy hhmh. Oahhm hs CBKmeTeJiBCTB b noJiB3y tbkoh tohkh spenna chh- 
TajiacB MHoroa^epHOCTB bojiokoh. B AaABHeHiiieM 6 buio noKa3aiio, hto BOJiOKHa JiBHa no 
npoHcxo^eHHio aBJiaiOTca nepBHHHBiMH BOJiOKHaMH, o6pa3yromHMHca b KOHyce HapacTa- 

HHa cTeOjia H 3 npoKaMbna (Esau, 1943b). 

C\TnecTBOBajiH ABe Teopnn nponcxo^eHHa JiyOaHBix bojiokoh JiBHa. Comacuo nep~ 
boh, TBep^Biii Jiy 6 h KopoBaa napeHXHMa B03HHKai0T H3 nepnijHKjia (AneKcaHApos h Ap., 
1932), oahoh H3 MepncTeMaTHHecKHx TKaHeii pacTeHHa, KOTopaa no nponcxoacAeiiHio CBa- 
3aHa c npoKaMbneM, b oceBBix opraHax cocTaBJiaeT ero HapyacHBin cjioh h cjiyacHT Hapyac- 
hoh rpaHHiieH neHTpajiBHoro muiHHApa. 

3Ta KOHuenuna 6 bina noABeprayra KpHTHKe b pa 6 oTax K. Esau (1942, 1943b), KOTopaa 
npoBeJia AeTariBHoe racTOJiorHHecKoe HccjieAOBaHHe annKaABHOH nacTH CTebjia abha h He 
ofeapyacHAa CAoa kactok, kotopbih mot 6 bitb HAeHTH(J)imHpOBaH KaK nepHUHKA. CorAac- 
ho ee TeopHH, Jiy 6 aHBie BOAOKHa ABHa o6pa3yiOTca H3 npoxaMOna h aBJiaiOTca SAeMeHTaMH 
npOTO(J)A03MBI. B XOAe pa3BHTHa CHTOBHAHBie TpybKH H KAeTKH-enyTHHKH nepBHHHOH 
(J)A03mbi pa3pyuiaiOTca, a KJieTKH BOAOKHa CTaHOBaTca iHHpe h AAHHHee. KorAa cacabi npo- 
BOAAIHHX 3AeM6HTOB HCHe3aiOT, OCTaTKH np0T0(J)A03MBI npeACTaBJIAIOT C 060 H OAHOpOAHyK) 

TKaHB, COCTOamyiO H3 OAHOrO THna KJieTOK-MOAOABIX BOAOKOH. BTOpHHHaa (})A03Ma 06 - 

pa3yeTca KaM 6 neM, kotopbih HaHHHaeT (^yHKUHOHHpoBaTB npHMepHO b 2 cm ot anexca no- 
6 era (Esau, 1943b). Btophhhbic d)A03MHbie BOAOKHa y AbHa ripaKTHHecKH He BCTpenaiOTca 
(Esau, 1943b). 

HHHunauHa Ay 6 aHBix boaokoh CKOopAHHHpoBaHa c 3aKJiaAKOH Apyrnx TKaHen h opra- 
HOB, BKAIOHaa KCHAeMy H AHCTOBBie npHMOpAHH. JlHCTOBOH CAeA COCTOHT H3 3 otacjibhbix 
COCyAHCTO-BOAOKHHCTBIX nyHKOB (AjieKCaHApOB H Ap., 1932; AjieKCaHApOB, Hkobacb, 
1934). Ha npoAOABHBix cpe 3 ax moaoabic BOAOKHa moxcho HaAexcHO HAeHTH^HunpoBaTB Ha 
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paccTOHHHH 0.3—0.5 mm ot anexca Ha ypoBHe 4—5 npHMopflira (Schoch-Bodmer, Huber, 
1945). XapaKTepHBiMH npinnaKaMH npn imeHTH(|)HKauHH hbjihiotch jioKajiH3ami5i kjictok 
b CTeOjie, .zynma kjictkh, ee MHoroflAepHocTb h «0CBeTJieHH0CTb» (no cpaBHeHHio c jxpyra- 
MH TKaHHMH) H3-3a HaJIHHHH SoJIbUIOH BaKyOJIH. 

Koop^HHHpOBaHHblH pOCT 

B Hanane CBoero pa3BHTHH BOJioKHa, Haxoj^mHeca b annKajibHon oSnacTH CTeSjw 
(BepXHHe HeCKOJIbKO MHJUIHMeTpOB), paCTyT CKOOp^HHHpOBaHHO CO BCeMH OKpyxaiOmHMH 
TKaHJIMH. TaKOH THn pOCTa Ha3bIBaeTCa KOOpflHHHpOBaHHblM (HJIH CHMnJiaCTHHeCKHM). 
MeatKJieTOHHbie KOHTaKTbi npn 3tom He HapymaiOTca h BOJioKHa CBa3aHbi njia3M0^ecMaMH 
C COCeflHHMH KJieTKaMH. Ha CTa^HH KOOpflHHHpOBaHHOrO pOCTa BOJIOKHa CTaHOBHTCa flJIHH- 
Hee, neM kjictkh OKpyxcaiomHX TKaHen, 3a cneT 6ojiee paHHero npeKpameHna jjejieHHH. Xa- 
paKTepHbiMH nepTaMH bojiokoh, HaxoAHmHxca Ha 3toh cthjjhh pocTa, HBjnnoTca BbiTaHyraa 
npaMoyroJibHaa <£opMa h Tynbie (3aKpyrJieHHbie) kohubi. Yxe b 3tot nepnofl BOJioKHa CTa- 
HOBHTCa MHOramepHblMH, npn 3TOM flflpa flCJDITCfl CHHXpOHHO. BoJIOKHa He CenTHpOBaHbl, 
HHKaKHx cjiejjOB 3aKjia^KH KJieTOHHbix neperopoAOK b xojje jiejieHira 5mep He HaSjno^aeTCH. 
TaKHM o6pa30M, cymecTByeT neTKHH pa3pbiB Mexmy KapH0KHHe30M h uhtokhhc30m, koto- 
pbiH HenacTO HaOjno^aeTca b pacTHTejibHbix KJieTKax. 

JlbH^Hbie jiySaHbie BOJioKHa co^epxcaT coOcTBeHHbie xjiopoiuiacTbi. Ha paHHHx CTajinax 
pa3BHTHH BOJIOKHa HX CTpyKTypa pa3BHTa CJia6o H CBH,aeTeJIbCTByeT 06 OTCyTCTBHH HHTeH- 
CHBHoro (|)OTOCHHTe3a. B 3tot nepHoji; bojiokho HMeeT iuia3MoaecMbi, h cyOcTpaTbi jsjisi ero 
pa3BHTH« Moiyr nocTynaTb no CHMiuiacTy. 



Phc. 4. CTaflHH (jjopMHpoBaHHH 3JieMeHTapHoro BonoKHa jibHa. 

A — CTamw KOopflHHHpoBaHHoro pocTa BOJioKHa; B, B — CTa^HH HHTpy3HBHoro pocTa; r, — da^HH yTonmeHHa KJie- 

ToqHoii o6onoqKH. TC — TOHKa cjioMa. 
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MeTOAOM HMMyHooKpaiiiHBaHHfl Ty 6 yjiHHa ( 6 ejiKa, H3 KOToporo coctoht MHKpoTpy- 
6ohkh) noKa3aHo, hto b BOJiOKHax Ha stoh era ahh pocTa MHKpoTpyOoHKH hmciot none- 
peHHyio opneHTaHHio, KOTopaa xapaKTepHa ana yfljiHHaiomHXca kjtctok, pacTymnx Been 
noBepxHocTBK) (Ageeva et al., 2001). Ha eraflHH KoopflHHHpoBaHHoro pocTa kjictkh Jiy6a- 
HBIX BOJIOKOH He flOCTHraiOT 60 JIBIHOH flJIHHBI (100—200 MKM) H HMeiOT flHaMeTp A —7 mkm 
(pHC. 4). 


MHTpy3HBHBIH pOCT 

B flajiBHeimieM BOJioKHa pacTyr, onepexaa pocT kjictok conpeflejiBHBix TKaHen. TaxoH 
THn pocTa Ha3BIBaeTCa HHTpy3HBHBIM. HaJIHHHe HHTpy3HBHOrO pocTa JiySaHBIX BOJIOKOH 
flojiro ocnapHBajiocB. Ka 3 ajiocB 6 bi, hx fljiHHa b 6—7 cm npH fljiHHe 3 ohbi pocTa CTe 6 jia b 
1.5—2.0 cm aBJiaeTca bcckhm apryMeHTOM b nojiB3y ero Heo 6 xoflHMOcra. OflHaKO cymeer- 
BOBajia BnojiHe JioniHHaa Hflea, hto bojiokho CTaHOBHTca ctojib ajihhhbim, 6 jiaroflapa cHMn- 
JiacTHnecKOMy yfljiHHeHHio ero BepxHero KOHiia npH npoflOJixaiomeMca pocTe pacieHHa 
(Tammes, 1907; Aldaba, 1927). CnpaBefljiHBOCTB 3 toh ranoTe 3 Bi 03Hanajia 6 bi (bo BcaxoM 
cjiynae, fljra nepBHHHBix bojiokoh), hto Bee 600—700 bojiokoh, Ha 6 jnoflaeMBie Ha nonepen- 
hom cpe3e c(|)opMHpOBaHHoro cTe 6 jia JiBHa, o6pa30BajiHCB oflHOBpeMeHHo. AHajiH3 3aKJiafl- 
kh bojiokoh noKa3aji, hto Ha nonepenHOM cpe3e b BepxHeii nacra CTe 6 jia hhcjio bojiokoh 
MH oroKpaTHO MeHBine, a 3HaHHT, cymecTByeT craflHa hx HHTpy3HBHoro yflJiHHeHHa. 

flonojiHHTejiBHBie flOKa3aTejiBCTBa cyujecTBOBaHHa HHTpy3HBHoro pocTa noaBHJiHCB 
npH jiajiBHeiimeM H3yneHHH Mop^ojionra kjictkh. Bbuio o 6 HapyxeHO, hto Ha paccToaHHH 
okojio 500 mkm ot aneKca bojiokho cymecTBeHHO BHflOH3MeHaeTca. C o 6 ohx kohhob KJieT- 
kh noaBJiaioTca yfljiHHeHHBie bbipoctbi, KOTopBie nacTO (JjopMHpyioT xapaKTepHoe «ko- 
jioho» (pHC. 4). B jiajiBHeiimeM 3 tot H 3 in 6 pacnpaMJiaeTca. Hapafly c yflJiHHeHHeM BOJioKHa 
yBeJiHHHBaiOTca b flnaMeTpe flo 15—20 mkm. HHTpy 3 HBHoe yflJiHHeHHe bojiokoh hhhijh- 
HpyeTca paHBine, neM 3aKaHHHBaeTca KoopflHHHpoBaHHBiH pocT Bcex OKpyacaiomHx TKa¬ 
HeH. 

Pafl apryMeHTOB CBHfleTejiBCTByeT, hto BOJioKHa pacTyr Been noBepxHOCTBio (TaK Ha3Bi- 
BaeMBiH noBepxHOCTHBiH, hjih £H(|)(|)y3HBiH pocT), a He KOHHHKaMH, KaK CHHTajiocB paHee. 
B KJieTKaX C KOHIjeBBIM pOCTOM (KOpHeBBie BOJIOCKH, nBUIBIieBBie Tpy6KH H T. fl.) MHKpO- 
TpySoHKH b 6a30B0H nacTH pacnojioxeHBi npoflOJiBHO, b annKajiBHOH — 6ecnopaflOHHO hjih 
nonepeHHO. BH3yajiH3aiiHa MHKpoTpy6oneK npn HHTpy3HBHOM pocTe oOHapyatHBaeT enn- 
pajiBHyio opneHTaiiHio b cpeflHen nacra BOJioKHa h nonepenHyio b kohhhkbx (Ageeva et al., 
2001). 3T0T (J)aKT MOXeT 6 bITB CBa3aH C pa3JIHHHOH CKOpOCTBIO pocTa BOJIOKHa B 3THX 30- 
Hax hjih c TeM, hto kohubi pacTyr tojibko b flJiHHy, a cpeflHaa nacTB eme h b uiHpHHy. Abto- 
pajiHorpa(|)Ha bojiokoh, BBmejieHHBix H3 ynacraa CTeSjia BBirne tohkh cjiOMa, nocjie $oto- 
CHHTe3a pacTeHHH c 14 C0 2 BBiaBHJia paBHOMepHoe BKJHoneHHe mctkh no fljiHHe KJieTKH 
(Gorshkova et al., 2003). 

Bflpa Ha CTajtHH HHTpy3HBHoro pocTa flejiaTca acHHxpoHHO, hto npHBOflHT k o6pa30Ba- 
hhk) b BOJiOKHe HeonpeflejieHHoro HHCJia aflep, orannaiomerocH ot bcjihhhhbi 2 n . 

B xofle «H(|)(|)y3Horo pocTa HeH36eatH0 HapymaiOTca KOHTaKTBi Meatfly KJieTKaMH h pa3- 
pymaiOTca iuia3MOflecMBi. CTpyKTypa xjiopoiuiacroB, coflepatamnxca b BOJiOKHax, npno6pe- 
TaeT Ha.3TOH ctbahh nepTBi, xapaKTepHBie fliia aKTHBHo cj)OTOCHHTe3HpyiomHx opraHejuT. Hx 
hhcjio b KjieTKe flocraraeT hcckojibkhx flecaTKOB. TpaHBi coflepataT flo 15 rajiaKOHflOB, cTpo- 
Ma npo3paHHaa hjih iuioraaa, npHcyrcTByioT iuiaeraflHBie phSocombi h iuiacToraoSyjiBi. 

B xofle yjtnHHeHHa o 6 i»eM BOJioKHa yBejiHHHBaeTca b hcckojibko TBican pa3. B ochobhom 
3to npoHcxo^HT 3a cneT pocTa BaxyojiH. 06T>eM HHTOiuia3MBi, no-BHflHMOMy, cymecTBeHHO 
He H3MeHaeTca, h b ymiHHHBHieHca KJieTKe OHa pacnojiaraeTca b BHfle tohkofo npncTeHHO- 
ro cjioa. TaKHM o6pa30M, fljia yBejiHHeHHa pa3MepoB BOJioKHa Heo 6 xoflHMBi: a) OnocHHTe- 
THHecKHe npoiteccBi, Beflymne k o6pa30BaHHio kjictohhoh ctchkh, iuia3MarieMMBi h TOHon- 
JiacTa; 6 ) pacTaatHMOCTB KJieTOHHOH ctchkh; b) HajiHHHe boabi ajih 3anojmeHHa paerymeH 
BaKyojiH. 

MexaHH3M npo^BHxeHHa pacTymnx bojiokoh Meatfly coceflHHMH KJieTKaMH cepBe3HO He 
H3ynajica. B nyHKax bojiokoh OTcyrcTByioT MeatKjieraHKH, pocT ocymecTBJiaeTca nyreM 
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pa3fleJieHH5i cpeAHHHbix ruiacTHHOK, BCTpenaiomHxca Ha nym kjictok (Schoch-Bodmer, 
Huber, 1945). HeacHO, onpeACJiaeTca jih oh tojibko MexaHHHecKHM AaBJieHHeM hjih conpo- 
BoamaeTca BBmejieHHeM (JjepMeHTOB, cnoco6Hbix rHApojiH30BaTb KOMnoHeHTbi cpeAHHHbix 
HJiaCTHHOK H oOjierHHTb CKOJIb3aiAHH pOCT BOJIOKOH. ToJimHHa KJieTOHHbIX CTeHOK B yHJIH- 
HaiomHxca BOJioKHax cocTaBJiaeT 0.2 — 0.4 mkm. 

HeOOTOpOflHOCTB ftJIHHbl pa3JIHHHbIX BOJIOKOH (pHC. 1) $OpMHpyeTCa HMCHHO Ha CTaAHH 
HHTpy3HBHOrO pOCTa. HHTpy3HBHbIH pOCT OCymeCTBJiaeTCa C pa3JIHHHOH CKOpOCTbK) y KJie~ 
tok, HaxoAfliijHxcfl b nynKe Ha oahom ypoBHe ctcSjul OrnacTH sto MoateT 6biTb cjicactbh- 
cm HeojiHOBpeMeHHOCTH hx o6pa30Bamia npoKaMOncM. C jipyroH CTopoHbi, pa3JiHHHbie bo- 
JioKHa Moryr HcnbiTbiBaTb HeoAHHaKOBoe MexammecKoe conpoTHBJieHHe OKpyacaiomHX 
TKaHeil. IIpaKTHHeCKH HHHerO HeH3BeCTHO O CTHMyJiaX, HHHUHHpyiOmHX HHTpy3HBHbIH 
pocT. HeacHO, kbkhm o6pa30M 3 th CTHMyjibi nepeAaioTca, hto oSecneHHBaeT KOMneTeHT- 
HOCTb BOJIOKOH K HX BOCIIpHaTHK) H OTCyTCTBHe ee y J^pyiHX KJieTOK. 

YTOJimeHHe KJieTOHHbix CTeHOK h co3pesaHHe 
BOJIOKOH 

KjieTOHHaa CTeHKa 3pejioro JibHaHoro BOJiOKHa HMeeT rarimHHy ao 10 mkm h 3amiMaGT 
AO 90 % nonepenHoro cpe3a kjictkh (cm. pHC. 2). 

OopMHpOBaHHe BTOpHHHOH KJieTOHHOH CTeHKH B HCKOTOpblX BOJIOKHaX HaHHHaeT- 
ca yate Bbirne tohkh cjiOMa, oxBaTbmaa, b nepByio onepeAb BOJiOKHa, pacnojioaceHHbie b Ha- 
pyacHOH nacTH nynKa. CnHTaeTca, hto (JjopMHpoBaHHe btophhhoh kjictohhoh ctchkh 
npoHcxoAHT HepaBHOMepno no ajihhc BOJiOKHa, HaHHHaa c ero cpeAHen nacTH (Esau, 
1943b). 

Ha 3JieKTpOHHO-MHKpOCKOnHHeCKHX f|)OTOrpacf)HaX BHAHO, HTO BTOpHHHaa KJieTOH- 
Haa CTeHKa b Hanajie CBoero (JjopMHpOBaHHa HMeeT xapaKTepHyio «nojiocaTyio» cTpyKTypy, 
rAe TeMHbie nojiocbi nepeAyioTca co CBeTJibiMH ynacTKaMH. no3AHee BTOpHHiiaa KjieTOHHaa 
CTeHKa BbimaAHT AByxcjiOHHOH: b HapyatHOH nacTH B03HHKaeT CBeTJibiH cjioh, hmcioiahh 
b oTJiHHHe ot «nojiocaToro» BHyrpeHHero TOHKocjjHbpHJUiapHyio crpyoypy (CajibHH- 
kob h Ap., 1993; TpyxaHOBeu h AP-, 2001). HMemio bo3Hhkhobchhg TaKoro cjioa BTO¬ 
PHHHOH KJieTOHHOH CTeHKH H OnpeACJiaeT H3MeHeHHe MexaHHHeCKHX CBOHCTB CTeOjia B 
TOHKe cnoMa. ConyrcTByiomHM 6 hoxhmhhcckhm H3MeHeHHeM aBjiaeTca chhtc 3 TKaHecne- 
HH(J)HHHoro BbicoKOMOJieKyjiapHoro rajiaKTaHa (Gorshkova et al., 1996), noaBjiaiomerbca 
Ha 3TOH CTBAHH B KJieTOHHbIX CTeHKaX BOJIOKOH. Ho MepC C03peBaHHa BOJiOKHa BHyTpeHHHH 
cjioh nocTeneHHO yMeHbinaeTca h b 3peJioM BOJioKHe oh Hcne3aeT. TaKoe H3MeHeHHe 
CTpyKTypbl BTOpHHHOH KJieTOHHOH CTeHKH MOaceT 6bITb CBa3aHO C nOCTCHHTeTHHeCKHMH 
H3MeHeHHaMH cocTaBjiaiomHX ee nojiHMepoB, xapaKTepa CBa3eii Meamy hhmh, cTeneHH 
rHApaTauHH, npHBOA^mHMH k yiuiOTHeHHio KJieTOHHOH CTeHKH b npouecce co3peBaHHa bo- 
JIOKHa. 

HHTepecHO, hto Ha CTaAHH yrojimeHHa kjictohhoh ctchkh KopTHKajibHbie MHKpOTpy- 
6 ohkh BcerAa pacnojioaceHbi b bhac oneHb bmcokoh cnnpaJiH, t. e. npaKTHHecKH BAOJib 
KJieTKH (Ageeva et al., 2001), noATBepamaa hack) o tom, hto bo btophhhoh kjictohhoh 
CT eHKe jibHaHbix jiyfiaHbix bojiokoh MHKpocjjHSpHJiribi uejunojio3bi b cjioe S2, 3aHHMaiomHM 
o6T>eM KJieTOHHOH CTeHKH, pacnojioaceHbi npoAOJibHO (Roland et al., 1995). PaHee CHHTa- 
Jiocb, hto opneHTaitna MHKpocjjHbpHjm pe3KO OTJiHnaeTca ot npoAOjibHOH (Hock, 1942). 

Ecjih bo BpeMa CBoero pocTa BOJiOKHa yBejiHHHBaiOTca h b TOjnimHy, to c HanajiOM 06 - 
pa30BaHHa btophhhoh KJieTOHHOH CTeHKH yBeJiHHeHHe AnaMeTpa BOJiOKHa He3HaHHTejibiio. 
YTOJimeHHe kjictohhoh ctchkh HeH36eaaio npHBOAHT k coKpameHHio o 6 r>eMa npoTOimac- 
Ta. 

Ha 3toh CTaAHH pa3BHTHa bojiokoh Mbi He Ha6jiK>AajiH AeneHHa aAep. flApa hmciot yAJiH- 
HeHHyio cjiopMy, hx hhcjio b bojiokhc AOCTnraeT A»yx — Tpex AecaTKOB. PacnojiaraioTca ohh 
6ecnopaAOHHo: no 1 hjih no 2—3. 

B nepnoA ObiCTporo pocTa pacTeHHH b xjiopomiacTax yrojimaiomHxca bojiokoh Ha6jno- 
AaiOTca KpynHbie KpaxMajibHbie 3epHa, KOTopbie Ha CTaAHH 3ejieHOH cneJiocTH HHorAa 3aHH- 
MaiOT Becb o6r>eM xjiopomiacTa. CyAa no pa3BHTOH CTpyKType xjiopoiuiacTOB, ohh aBJiaiOT- 
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c a (J)OTOCHHTe3HpyiomHMH h Moiyr bhochtb BKJiaA b o6ecneHeHHe cy6cTpaTaMH npoueccoB 
yTOJimeHIM CTeHOK BOJIOKOH. 

Ha CTaflHH co3peBaHHH noHTH bccb npocBeT KJieTKH 3anojmaeTca kjictohhoh o 6 ojioh- 
koh. n P H 3tom yMeHBiiieHHe o6ueMa npOToruiacTa nponcxoAHT nacxHHHO 3a cneT nocre- 
neHHOH aerpa^ai^HH miToruia3MBi, ho b ochobhom 6jiaroAapa yMeHBiiieHHio bcjihhhhbi ueH- 
TpajiBHOH BaKyojiH. H3JiHineK MeM6paH, o6pa3yiomHHca b pe3yjiBTaie stoto npouecca, a 
TaK^e npoAOJUKaiomeroca 3K30ijHT03a ny3BipBKOB Fojibajkh, cKaiuiHBaeTca b nepHruia3Ma- 
THHeCKOM npOCTpaHCTBe B BH£e ny3BIpBKOB H TpySoneK. H3BHJIHCTBIH KOHTyp IUia3MaJieM- 
mbi h HajiHHHe MeMfipaiiHBix CTpyKTyp b nepHnJia3Me aBJiaiOTca xapaKTepHOH ocoSchho- 
CTBK) yJIBTpaCTpyKTypBI BOJIOKOH JIBHa (CaJIBHHKOB H AP-, 1993). H3JIHIHKH TOHOIUiaCTa MO- 
ryr HaKamiHBaTBCH BHyrpH BaKyojiH. 

B nepnoA yrojimeHHfl kjictohhoh ctchkh iiHTOiuia3Ma no ajihhc BOJioKHa pacnpeAejieHa 
HepaBHOMepHO. B oahhx ynacTKax OHa HMeeT bha y3Koro cjioh MexAy ctchkoh h ueHTpanB- 
hoh BaKyojiBK), KOTopaa 3aHHMaeT ocHOBHyio nacTB nonocTH kjictkh. B apyrax ynacTKax, b 
tom HHCJie b KOHHHKax, mrronjia3Ma o6pa3yeT CKOiuieHHa, cojiepjKamHe MHoroHHCJieHHBie 
opraHejuiBi, h ijeHTpajJBHaa BaxyojiB OTcyrcTByeT: xapaKTepHoii nepTOH aBJiaeTca npojm- 
(JjepaiiHa CTpyKTyp anaapaTa Tojib^xh, aKKyMyjiaijHH Be3HKyji b KopTHKajiBHOH nacTH 
HHTonjia3MBi (BacmiBeB, 1980; CaJIBHHKOB h Ap., 1993). 

CTapeHHe bojiokoh 

IIpoTonjiacT b bojiokhg coxpaHaeTca biuiotb ao CTajiHH nojmoH cnejiocTH. OjmaKO b 
hcm npHcyrcTByioT npH3HaKH AerpaAaijHH (CaJIBHHKOB h Ap., 1993). Ha c|)a3e 3ejieHOH cne- 
JIOCTH, KOrjia npOAOJDKaeTCH HHTeHCHBHOe (|)OpMHpOBaHHe KJieTOHHOH CTCHKH, B HHTOIUia3- 
Me Ha6jno,aaK)Tca UHTOcerpecoMBi, aBTOJiHTHHecKHe BaKyojiH c pa3HopoAHBiM coAepxcn- 
mbim, MyjiBTHBe3HKyjiapHBie Tena. B 6 ojibihom kojihhcctbc BCTpenaiOTca KpynHBie jrnnHA- 
HBie KanJIH pa3JIHHHOH 3JICKTpOHHOH IUIOTHOCTH. OhH HHOT^a o6pa3yiOT CKOIUieHHa, 
BAaiomneca b BaKyoftB. 

3th npH3HaKH Moiyr yKa3BiBaTB Ha HaHHHaiomHHca npoiiecc cTapeHHa h oTMHpa- 
hh a BOJioKHa. C Apyroii ctopohbi, TaKaa yTHJiH3aiiHa MeM6paH MoxeT aBJiaTBca npoiiec- 
COM, OTpaJKaiOIHHM HOpMaJIBHyiO )KH3HejieaTeJIBHOCTB KJieTKH, BBIHyJKJjeHHOH H36aBJiaTB- 
ca ot H3JIHUIKOB MeM6paH, o6pa3yiomHXCH b pe3yjiBTaTe hhtchchbhoh ceKpeuHH nojm- 
CaxapHJIOB KJieTOHHOH CTCHKH H COKpameHHa o6T»eMa UHTOIUia3MBI H BaKyojiH. 

no3jiHee (xejiTaa cnejiocTB) Hapajiy c BBiiueonHcaHHBiMH npoiieccaMH mcctbmh nponc- 
xoaht pa3pBiB TOHOiuiacTa, cHJiBHaa BaKyojiH3auHa h npocBeTJieHHe iiHTonjia3MBi. BHyrpH 
ueHTpajiBHOH BaKyojiH bhahbi OKpy^ceHHBie MeMSpaHOH o6pa30BaHHa c HeonpeAeJieHHBiM 
cojiepiKHMBiM. Hapa^y c sthm aApo h mhtoxohaphh Majio OTjiHHaioTca no CTpyKType ot Ta- 
KOBBIX Ha paHHHX CTaflHax pa3BHTHa BOJIOKHa. MHTOXOHJipHH OCTaiOTCa aKTHBHBIMH 
biuiotb ao nojmoH cnejiocTH. CHHxaeTca aKTHBHOCTB annapaTa Tojibjixh, flerpajmpyeT th- 
jiaKOHjiHaa CHCTeMa xjioponjiacTOB, b hhx ao caMBix no3AHHX CTaAHH bhahbi KpynHBie 
KpaxMajiBHBie rpaHyjiBi. flpouecc oTMHpaHHa hact ohchb mcahchho. 

npOAOJIXHT&JIbHOCTb pa3JIHHHBIX CTaAHH 

CTaTHCTHnecKaa oiieHKa HHCJia bojiokoh Ha nonepeHHBix cpe3ax b xoAe pa3BHTHa pac- 
tchhh Aajia bo3MO)khoctb ycTaHOBHTB, hto yAJiHHeHHe Bcex bojiokoh 3aBepmaeTca BBime 
TOHKH CJIOMa. HHJKe Hee npOHCXOAHT TOJIBKO yTOJimeHHe KJieTOHHOH 060 JIOHKH H ee MOAH- 
(J)HKaiiHa, npHBOAamaa k co3peBaHHio BOJioKHa. 

3Haa, hto CKopocTB pocTa pacTeHHH b nepnoA ObicTporo yBeJiKHenna ct e6jia cocTaBJia- 
eT HeCKOJILKO CEHTHMeTpOB B ACHB, MO^CHO paCCHHTaTB npOAOJiaCHTeJIBHOCTB pa3JIHHHBIX 
CTaAHH c|)OpMHpOBaHHa Jiy6aHOrO BOAOKHa. KoopAHHHpOBaHHBIH pOCT 3aHHMaeT IieCKOAB- 

KO HaCOB, HHTpy3HBHBIH pOCT-OKOJIO A»yX AHCH. TaKHM 06pa30M, CKOpOCTB pOCTa HHAH- 

BHAyaJIBHOH KJieTKH COCTaBJiaeT 1 - 2 CM B ACHB. YrOAmeHHe H C03peBaHHe KJieTOHHOH 

o 6 oaohkh npoAOA^aiOTca ao OKOHHaHHa BereTaiiHH, t. e. nonra 2 Mecaiia (cm. TaSAHiiy). 
CAOJKHee Bcero ycTaHOBHTB hpoaoajkhtcjibhoctb ctbakh cxapeHHa, Hanajio KOTopon TpyA- 
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XapaKTepHCTHKa pa3JiHHHbix CTaAHH 4>opMHpoBaHHH JibHHHoro jiy6flHoro BOJiOKHa 
(KypcHBOM Bbi^ejieHBi MapKepHbie npn3HaKH OT^ejibHbix CTaAHH) 


CT£WHfl 

FlapaMeTp 

KoopAHHHpOBaHHblH 

POCT 

HHTpy3HBHbIH 

POCT 

Co3peBaHHe 

IIojioxeHHe Ha creGjie 

0.5 cm ot anexca 

Bbime TOHKH CJIOMa 

Hnxe tohkh cjiOMa 

IIpOAOJIXCHTeJIbHOCTb 

MeHee cyTOK 

2—3 cyr 

flo 2 Mec 

OopMa KJieTKH 

BbiTHHyraa 

C TynbIMH KOHIjaMH 

BbiTHHyTaa c 3aocT- 
peHHbIMH KOHIjaMH 

BepeTeHOBHAHan 

ItJIHHa KJieTKH 

100—200 MKM 

0.2—<6 cm 

0.2—<6 cm 

IIlHpHHa KJieTKH 

4—7 MKM 

7—20 MKM 

7—20 MKM 

flejieHHe jmep 

CHHXpOHHOe 

ACHHXpOHHOe 

OTcyrcTByeT 

PacnojioxceHHe MHKpo- 
TpyGoneK 

IlonepeHHoe 

IlonepeqHoe hjih 
cnHpajibHoe 

IIpoAOJibHoe 

OpHeHTailHH aKTHHO- 
Bbix 4>HJiaMeHTOB 

IIpOAOJIbHaH 

IIpOAOJIbHaH 

He aHaJIH3HpOB3JIH 

IIpHCyTCTBHe paCTBOpH- 
moto rajiaicraHa 

HeT 

HeT 

Bo BHyrpeHHeM cjioe 
BTOpHHHOH KJieTOHHOH 

CTeHKH 


ho OTAejiHTb ot Apynix npoueccoB 2KH3HeAe5iTejibHOCTH. Xoth ocHOBHaa Macca BOJiOKHa 
(|)opMHpyeTca Ha cTa^HH yrojimeHHH kjictohhoh ctchkh, cxopocTb npouecca o6pa30BaHHa 
KOMnOHeHTOB KJieTOHHOH CTeHKH BbICOKa H B nepHOA yzyiHHeHHa. 

3HaneHHe nepno^a Gbicrporo pocTa pacreHHH jsjin tjjopMHpoBaHHH bojiokoh 

Kjhohcboh jum (JjopMHpOBaHHa jiySaHbix bojiokoh cTa^Hefi b pa3BHTHH pacTeHHH JibHa 
HBJiaeTca nepHOA GbicTporo pocTa, xor^a npnpocT cTe6na b BbicoTy AOCTHraeT 2—4 cm b 
cyT. B 3to BpeMH b pacTymeM cTeSjie JibHa mojkho HaiiTH BOJiOKHa, HaxOAamneca Ha Bcex 
ocHOBHbix CTa^nax (|)opMHpoBaHHa (pHC. 4). IIpoAOJiXHTejibHOCTb nepHOAa GbicTporo poc¬ 
Ta cocTaBJiaeT 18—25 AHeii. B sto BpeMa nponcxoAHT peaJiH3auna noTeHunaJibHbix B03- 
MOXHocTeH pocTa JibHa. 

B nepHOA GbicTporo pocTa AH(|)(|)epeHUHpyeTca ocHOBHoe kojihhcctbo JiyGaHbix bojio¬ 
koh, npoHcxoAHT hx yAJiHHeHHe ao OKOHHaTejibHbix pa3MepoB. B AaubHeimieM Macca bo- 
jiOKHa yBejiHHHBaeTca tojibko 3a cneT yrojimeHHfl KJieTOHHbix ctchok. IlosTOMy Bee xapaK- 
TepncTHKH KanecTBa ypoacaa, KOTopwe 3aBHcaT ot KOJinnecTBa bojiokoh h hx ajihhm, onpe- 
AejiaioTca yxe Ha ct 3 ahh GbicTporo pocTa h b AaJibHeHineM He Moiyr 6biTb H3MeHeHbi. Ha 
6oJiee no3AHHx cTaAHax pa3BHTHa amncajibHaa MepHCTeMa noGera nepecTpaHBaeTca Ha 
^JopMHpoBaHHe couBeTHH, TOHKa cjiOMa Hcne3aeT, b BOJiOKHax npoHcxoAHT jihuib npouec- 
cm yTOJimeHHa mieTOHHbix ctchok h cospeBamra. 

npeACTaBJieHHa o tom, kbkhm o6pa30M peryjiHpyeTca (JjopMHpoBaHHe bojiokoh, pa3 BH- 
th Kpairae cjiaGo. Othbcth sto oG'bacHaeTca tcm, hto KmoneByio pojib HipaiOT npoueccw 
pocTa H (JjOpMHpOBaHHH KJieTOHHbIX CTeHOK, OCTaiOIIIHeCH CJIOJKHCHIHHMH 3araAKaMH 6 ho- 
jioitih pacTeHHH. fljra noHHMaHHH Toro, KaKHM nyreM moxho KOHTpojiHpOBaTb hhcjio KJie- 

TOK, OAHOpOAHOCTb BOJIOKOH, HX CUdUieHHOCTb MeXAy C060H B nyHKe H T. A., HeoGxOAHMbI 
AaJibHeHiHHe HCCJieAOBaHHH. TeM He MeHee BbicoKaa HHTeHCHBHOCTb pocTOBbix npoueccoB, 
BpeMeHHaa h npocTpaHCTBeHHaa pa3ipaHHHeHHOCTb pa3JiHHHbix ctbahh pa3BHTHH, HanHHHe 
oxapaKTepH30BaHHbix MapxepHbix npH3HaKOB jsjm OTAejibHbix ctbahh (cm. TaGjiHuy) AeJia- 
k)t JibnaHbie jiyGaHbie BOJiOKHa HHTepecHbiM oGbeKTOM njm H3yneHHH MexaHH3MOB pocTa 
paCTHTeJIbHOH KJieTKH H hx peryjumHH. 
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SUMMARY 

The review characterizes the stages of formation of the flax fibers, which rank among the longest 
plant cells, reaching several centimeters (with the length-width ratio over 1000), and have cell walls 
up to 10 pm thick. Flax bast fibers develop from procambium and are the primary phloem fibers. The 
stages of their development are: 1) initiation, 2) coordinated growth, 3) intrusive growth, 4) maturati¬ 
on (cell wall thickening and modification of its composition and structure), 5) aging. The markers of 
the stages are characterized. The fiber elongation goes on only in the upper part of the stem, above 
so-called snap point, which can be easily identified manually. The rate of a cell elongation reaches 
1—2 cm per day. The number of fibers in an individual stem is 15—20 thousand. High intensity of 
growth processes, separation of various developmental stages in time and place, the existence of mar¬ 
ker characteristics for certain stages make flax bast fiber an attractive object to study plant cell 
growth mechanisms and their regulation. 
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JJaHHaa CTaTbJi hbjmctch BTopoii H3 cepnn o63opHbix CTaTefi, nocBJiineHHbix pa3BHTHio 3K3 hhm. B Heft pac- 
CMaTpHBaroTCH ^Ba Bonpoca: 1 ) xhmhhcckhh cocTaB cnoponoJuieHHHa, 2) npobjieMa aeTepMHHanHH cTpyKTypbi 

3K3HHbI. Xopomo H3BCCTHO, HTO B HapyXCHOH HaCTH CnopOflepMbl - 3K3HHe/3K30CnopHH, a TaK>Ke b mieTKax He- 

KOTopbix rpn6oB h BOAopocneH Ha onpeflejieHHbix CTa^nax hx xcH3HeHHoro nHKJia coaepxcHTca OHonojiHMep, ae- 
JiaromHH o 6 ojiohkh ycTOHHHBbiMH k B 03AeHCTBHio BHeuiHHX (JjaKTopoB — cnoponojuieHHH. flo chx nop He pemeH 
Bonpoc, me HMeHHO CHHTe3HpyeTca sto BemecTBo. Bonee Toro, caM xhmhhcckhh cocTaB cnoponoJuieHHHa H3Be- 
CTeH jiHQib npH6jiH3HTejibHo, a flaHHbie o ero npe^uiecTBeHHHKax BecbMa pa3HopenHBbi (cm. o63opbi Southworth, 
1990; Ta6apaeBa, 1994). KmoneBbiM momchtom ana noHUMaHua bo 3 hhkhobchhh MHoroo6pa3Ha pncyHxa 3K3HH y 
pa3Hbix bkwob HBJiaeTca Bonpoc o AeTepMHHaiiHH narrepHa 3K3 hhm, KOTopbift obcyxmaeTca b HacToxmeM o63ope. 
PncyHOK 3K3HHbi (cTpyKTypa), a Taioxe ee cKyjibirrypa (cTpyinypa noBepxHocra), bynynn BHjjocnenH(})HHHbiMH, 
HBJTHIOTCH OCHOBHbIMH oO'beKTaMH HCCJieflOBaHHfl B IiaJIHHOJIorHH, nOSTOMy CTOJIb BaXCHO nonbITaTbCH pa3o6paTbC3 
B nyTHX HX CTaHOBJieHHH. 

KjiioHeBbie cjioBa: xhmhhcckhh cocTaB cnoponoJuieHHHa, npeflinecTBeHHHKH cnoponoJuieHHHa, Maxpo- 
roo6yjibi h MHKpomoOyjibi cnoponoJuieHHHa, cnoponojuieHHH-aKnenTopHbie Hacranbi (S APs), pojib caMoopraHHr 
3anHH, 2 THna cnoponoJuieHHHa, AeTepMHHannx pncyHxa 3X3HHbi, Stangeria eriopus, Borago officinalis, Lepido- 
zamia petroffskiana , Encephalartos altensteinii, Cabomba aquatica, Nymphaea colorata. 


XuMHHecKHH cocTaB cnoponoJuieHHHa 

B o63opax, nocBHmeHHbix xHMHHecxoMy cocTaBy cnoponoJuieHHHa (raGapaeBa, 1994, 
2003), yKa3biBanocb, hto oh HBjDieTca OKHCJieHHbiM ynieBOflopoaoM, HMeiomHM npoMexcy- 
TOHHblH XHMHHeCKHH COCTaB MeJKJty yKa3aHHbIMH ^JOpMyJiaMH C 9 oH 13 4020 H C 9 oH 150 0 3 3 

(Zetzsche et al., 1937). J. Brooks h G. Shaw (1968, 1978) CHHTanH, hto 3tot nojiHMep 06 - 
pa3yeTCH b pe3yjibTaTe KO-riojiHMepH3aijHH KapoTHHOH^OB h KapoTHHOHftHbix 3(j?HpoB: 06 - 
HapyxceHO CTOKpaTHoe yBejmneHHe KOJinnecTBa xapoTHHOimoB npw o6pa30BaHHH 3 nrocnop 
y rpn 6 a Mucor mucedo , a Taxxce BKjnoneHHe H 3 -P~KapoTHHa b cnoponojuieHHH HexoTopbix 
rpnGoB h C 14 -KapoTHHOH,aoB — b cnoponojuieHHH nbuibijbi Lilium h Cucurbita . OjxnaKQ 
no3AHee BbiHBHJiocb, hto KHraGnpoBaHHe xapoTHHOH^Horo 6HOCHHTe3a Mano BJinaeT Ha 
4)opMHpoBaHHe cnoponojuieHHHOBOH oGojiohkh nbuibubi Cucurbitapepo (Prahl et al., 1985). 
CneKTpocKonHnecKHH aHamn xhmhhcckh ycTOHHHBoro MaTepnana HapyxcHOH KJieTOHHOH 
cTeHKH BOAOpocjm Botryococcus braunii noKasan, hto 3tot MaTepnan hbho HexapoTHHOH#- 
hoh npHpoAbi (Berkaloff et al., 1983; Largeau et al., 1984). CTpyKTypHbiii aHamn 3K3 hhbi Li¬ 
lium longiflorum noiea3biBaeT, hto Gojibinaa nacTb cnoponoJuieHHHa HMeeT ajiHc^aTHnecKyio 
npnpojiy; 5mepH0-MaraHTH0-pe30HaHCHbie nHKH yKa3biBaiOT, mto 47 % ymepoaa bxo^ht b 
cocTaB CH 3 h CH 2 rpynn, 26 % npHxoaHTca Ha ymeBOflHbiH ymepo#, 16 % npncyTCTByeT b 
apoMaTHHecKHx BeTBHx h KapGoKCHjibHbix, 3(J)HpHbix h KHCJiOTHbix (JiyHKijHOHajibHbix rpyn- 
nax, a KapoTHHOEWHbie MOHOMepbi He AOMHHHpyiOT (Espelie et al., 1989). IlpHMeHeHHe He- 
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ckojibkhx cneKTpocKonmecKHX mctoahk, b tom nncjie pemreHOBCKOH (|>0T03JieKTp0HH0H 
cneKTpocKonnn, noKa3ajio, hto fjibbhoh CTpyKTypoii cnoponoiuieHHHa 3K3hhm Magnolia 
grandiflora aBJiaeTca npocTOH anH(|)aTHHecKHH noJiHMep, coAepxcamHH apoMaTHHecKHe hjih 
KOirbiorapoBaHHbie 6oKOBbie uenn (Kawase, Takahashi, 1995). ra3o-xpoMaToipacj3HHe- 
CKHH-Macc-cneKTpocKonHnecKHH aHanH3 npoAyKTOB oKHCJiHTejibHOH fleipaflamm cnopo- 
nojmeHHHa 3K3hhm Magnolia grandiflora h Hibiscus syriacus noKa3an, hto cnoponojmeHHH 
B CJieAOBblX KOJIHHeCTBaX COflepXHT KpeMHHH, KOTOpblH JI0KaJIH30BaH BO BHyTpeHHHX HaCTHX 
TpexMepHOH CTpyKTypHOH ceTH cnoponojuieHHHa, nosTOMy oh He onpeACJiaeTca mctoaom 
peHTreHOBCKOH (|)0T03JieKTp0HH0H cneKTpocKonHH (Kawase, Takahashi, 1996). 

KpoMe Toro, npoBOAmracb noHCKH npeAinecTBeHHHKa h ynacraa THna MeTa6ojiH3Ma 
b CHHTe3e cnoponojuieHHHa. B pa3BHBaiomHxca MHKpocnopax Tulipa bo (JjpaKijHH cno- 
ponojuieHHHa 6bui o6HapyxceH cjjeHHjianaHHH, KOTopbiH ynacTByeT b 6nocHHTe3e cnopo- 
nojuieHHHa KaK HenocpeACTBeHHbiii npeAinecTBeHHHK $eHOJiOB (Prahl et al., 1986); He 
HCKJIJOHeHO, HTO B 6HOCHHTC3 CnoponOJUieHHHa BOBJieneH TepneHOH^HblH MeTa6oJIH3M. 
npHMenajiacb Taxxe C 13 -aAepH0-ManiHTH0-pe30HaHCHaa cneKTpocKoniia a jia aHajiH3a 
cnoponojuieHHHOBbix o6pa3uoB, BbmejieHHbix H3 nbuibubi pacTeHHH caMbix pa3Hbix (})Hjie- 

THHeCKHX paHTOB, H 6 bUIO BbUICHeHO, HTO CnOponOJUieHHH - He OAHO-eAHHCTBeHHOe Be- 

mecTBO, oh coctoht H3 CMecH cxoahbix nojiHMepoB (Guilford et al., 1988) h nponcxoAHT 
ot TaKHx npeauiecTBeHHHKOB, Kax xnpHbie KHCJioTbi. 3tot ace mctoa, npHMeHeHHbiii a jia 
aHajiH3a cnoponojuieHHHa HbiHe jKHBymHX h HcxonaeMbix pacTeHHH, noxasaji HapaAy c 06 - 
mHM CHjibHbiM ajinc|)aTHHecKHM cHraanoM 3HawrejibHbie pa3JiHHHa: cbcjkhh MaTepnan co- 
BpeMeHHbix pacTeHHH coAepacan mhoto HeHacbimeHHoro yniepoAa (abohhbix CBa3eii), tot- 
Aa xax ajw HcxonaeMbix noxa3aHa noTepa pa3JiHHHbix (JjyHKHHOHajibHbix rpynn, (oco 6 eHHO 
COAepxamHX KHCJIOpOA), H OTHOCHTeJIbHO BbICOKaa AOJia apOMaTHHeCKHX KOMnOHeHTOB 
(Hemsley et al., 1992a). IlocJie BbmeJieHHa cnoponojuieHHHa H 3 nbuibubi Pinus mugo h 
aHanH3a ero b Macc-cneKTpoMeTpe o 6 HapyxHjiocb, hto b cneKTpe AOMHHHpyiOT nnKH, xa- 
paKTepHbie AJia /7-KyMapHHOBOH khcjiotm (Wehling et al., 1989). Ilpn xhmhhcckom pa3py- 
rneHHH cnoponojuieHHHa c HcnoJib30BaHHeM A1J 3 j^-KyMapHHOBaa KHCJiOTa Taxxce aBjnuiacb 
ocHOBHbiM KOMnoHeHTOM ero AerpaAauHH, Ha ocHOBaHHH aero 6 buio cAeJiaHO npeAnoJioxe- 
HHe, hto 3Ta KHCJiOTa aBJiaeTca hcthhhoh CTpyKTypHOH eAHHHijeH cnoponojmeHHHOBoro 
cxejieTa (Wehling et al., 1989; Wiermann, Gubatz, 1992). Hcnojib 3 ya noAaBJiaiomee achct- 
BHe rep 6 nnHAa THoxap 6 aMaTa Ha chhtc3 AJinHHouenHbix xnpHbix khcjiot, 6 buio noxasaHo 
3KCnepHMeHTaJIbHO, HTO JIHnHAHblH MeTa6oJIH3M H CHCTeMa (|)epMeHTOB, yAJIHHaiOmHX 
uenn xcHpHbix khcjiot, ACHCTBHTejibHo BOBJieneHbi b CHHTe3 cnoponojuieHHHa (Wilmesmei- 
er, Wiermann, 1995): hhthShtop npoABHranca no pacTeHHio (Zea mays), npHBOAa k cABHry 
CTpyKTypbi AHnHAOB b CTopoHy 6 ojiee KopoTKonenHbix MOJieKyji h AOCTHraa MecT 6 hochh- 
Te3a cnoponojuieHHHa — nojiocTH nbuibHHKa h MHKpocnop. HaKOHeu, onySjiHKOBaHHoe 
HMMyHOUHTOXHMHHeCKOe HCCJieAOBaHHe no JIOKaJIH3aUHH (|)eHOJIbHbIX COeAHHeHHH B 060 - 
JionKe nbuibneBbix 3epeH, BbinojiHeHHoe rpynnoii yneHbix (Niester-Nyveld et al., 1997) no- 
Ka3ajio, hto (|)eHOJibi aBJiaioTca BaxHoii CTpyKTypHOH cocTaBHOH nacTbio cnoponojuieHHHa. 

TaKHM o6pa30M, caMbie pa3Hbie XHMHnecKHe BemecTBa paccMaTpHBaioTca pa3JiHHHbiMH 
aBTopaMH KaK B03M0XHbie npeAinecTBeHHHKH cnoponojuieHHHa. 3 to ecTecTBeHHo b CHTya- 
uhh, KoiAa 1) caMa CTpyKTypa cnoponojuieHHHa ao KOHua He ycTaHOBJieHa, 2) noHaTHe 
«npeAUiecTBeHHHK» AonycKaeT mHpoKyio HHTepnpeTauHio, npn KOTopoii MOxeT noApa3y- 
MeBaTbca uejibiii paA BemecTB, noAKJnonaiomHxca k 6nocHHTe3y Ha ero pa3Hbix cryneiiax. 
CjieACTBHeM HeacHOCTH XHMHHecKoro cocTaBa cnoponojuieHHHa h ero npeAinecTBeHHHKOB 
aBJiaeTca to, hto ao chx nop He hahacho hx cnemnjwHecKHx mcthhkob. Bbuih npeAnpHHa- 
th nonbiTKH nojiynHTb takoh mcthhk (Southworth et al., 1988). BbiaBJieHO, hto cahhct- 
BeHHbiH nyrb HAeHTH^HUHpOBaTb BemecTBO, He onpeAejiaa ero XHMHnecKyio CTpyKTypy, — 
3T0 Hcnonb30BaTb ero KaK aHTHreH, nojiynHTb k HeMy cneiiH(J)HHecKHe aHTHTejia h npHMe- 
HHTb HMMyHOUHTOXHMHHeCKHe MeTOAbl, HTOdbl OHpeAeJIHTb MeCTO CHHTe3a 3TOTO BemeCT- 
Ba. Pa3BHBaa 3Ty ocTpoyMHyio hack) (Southworth et al., 1988), 6 buia pa 3 pa 6 oTaHa mctoah- 
Ka ohhctkh 3K3HHM ot hhthhm h uHToiuia3Mbi c uejibio nojiyueHHa aHTHTeji npOTHB cnopo- 
nojuieHHHa. llpeABapHTejibHbie pe3yjibTaTbi noKa3ajin, OAHaKO, hto Bee xHMHnecKHe 
3KCTpaKiiHH, KOTopbie yAajiaiOT HecnoponojuieHHHOBbie KOMnoHeHTbi nbuibueBbix 3epeH, 
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yMeHbinaioT CBH3bmaHHe aHTHTeji c nbuibueBbiMH 3epHaMH, yxa3biBaH Ha to, hto nacTb aH- 
THTeji CBH3biBaJiacb paHee c npoTeHHOBbiMH hjih upyrHMH KOMnoHeHTaMH 3X3hhm. Jlflz no- 
jiyneHHH BbicoxocneijH(|)HHHoro MeTHHxa— aHTHTeji a npoTHB cnoponojmeHHHa HeobxouH- 
mo HMeTb ero b a6coJHOTHO OHHmeHHOM, cbo 6 ouhom ot npHMecen coctohhhh. HMeiomneca 
flaHHbie (Rowley, Prijanto, 1977; Rowley et al., 1981; Rowley, 1990) no cybcTpyxType sx- 
3hhm noKa3biBaioT 3K3HHy xaK 3JieMeHTbi mHKOKajiHKca, «3aMypoBaHHbie» b cnoponojuie- 
hhh, hto ocTaBJiaeT Majio Haueagjbi Ha caMy bo3mo3khoctb nojiyueHira hhctoto, 6e3 npHMe- 
cen, cnoponojmeHHHa. TeM He MeHee onpeuejieHHe c noMombio aHTHTeji xoth 6bi npH6jra- 
3HTejibHO MecTa cHHTe3a cnoponojuieHHHa Bee paBHO ocTaeTca oneHb nepcneKTHBHbiM. 

H3BecTHo, hto HHKaKHx cjieuoB cnoponojmeHHHa BHyTpn KJieTOK HaHTH He yaaeTca, 
Tax xax xjieTxa CHHTe3HpyeT jihuib BemecTBO-npeumecTBeHHHX, xoTopoe noJiHMepH 3 yeTca 
yxe Ha noBepxHOCTH MHxpocnopbi. CnHTaeTca 6 ojiee hjih MeHee ycTaHOBJieHHbiM, hto y 
OojibuiHHCTBa pacTeHHH b TeHeHHe TeTpaflHoro h nocrreTpauHoro nepnouoB npeumecTBeH- 
hhxh cnoponojmeHHHa cHHTe3npyioTca TaneTyMOM, ho ecTb uaHHbie h o MHxpocnopoBOM 
npoHCxoxmeHHH cnoponojmeHHHa b TeneHHe TeTpauHoro nepHo.ua (Audran, 1981a; Ta 6 a- 
peBa, 1990a, Gabarayeva, Grigorjeva, 2002). OTHOCHTejibHO MecTa hx cHHTe 3 a b pa 3 JiHH- 
hhx opraHejuiax xrieTXH cymecTByiOT pa3JiHHHbie mhchhh. OuHaxo b nocjieuHee BpeMH Bee 
6 ojibme aBTOpOB OTuaioT npeunoHTeHHe b stom OTHomeHHH TpybonxaM 3Huoima3MaTHHe- 
cxoro peTHxyjiyMa (3P). Bbicxa3aHO npeunoJioaceHHe, hto chhtc 3 npeumecTBeHHHXOB 
cnoponojmeHHHa ocymecTBJiaeTca xopotxhmh TpyOnaTbiMH UHCTepHaMH arpaHyjiapHoro 
3P MHxpocnop (Dunbar, 1973a; Gabara, 1974; Dickinson, 1976; Ta 6 apaeBa, 1990a, Gaba¬ 
rayeva, 1996). HHTepecHO, hto b TepneHOHUoreHHbix xneTxax mhothx bhuob pacTeHHH (h 
jxHBOTHbix) 6 bmo noxa3aHO ynacTHe TpybnaToro arpaHyjiapHoro 3P b CHHTe3e h TpaHcnop- 
Te jmnHUOB, TepneHOB, CTepoimoB (BacHJibeB, 1977) — BemecTB Tex xe rpynn, x xotopmm 
npeunojioxcHTejibHO othochtch npeumecTBeHHHXH cnoponojmeHHHa. 

MaKporjioGyjibi: npeumecTBeHHHKH cnoponojmeHHHa? 

HTax, HeacHbiMH ocTaioTca MHorne Bonpocbi, CBH3aHHbie co cnoponojmeHHHOM. Hac 
ocobeHHO HHTepecyioT cocTaB ero npeumecTBeHHHxoB, MecTO hx cHHTe3a h HHHUHanbHaa 
(|)opMa axxyMyjiauHH cnoponojmeHHHa b xoue ero nojiHMepH3aijHH H3 npeumecTBeHHHxoB. 

Bonpexn TOMy (fiaxTy, hto npn HccjieuoBaHHH Hecxojibxnx bhuob 6 bm noxa3aH uomh- 
HHpyiomHH CHHTe3 o 6 ohx HaHbojiee BepoaTHbix npeumecTBeHHHxoB cnoponojmeHHHa — 
xnpHbix xhcjiot h (|)eHHJinponaHOHuoB — npoHexouHT b TaneTyMe b TeTpauHbiH nepnou 
(Piffanelli et al., 1998), D. Murphy (nepcoHajibHaa nepenncxa) OTMenaeT, hto una upyrnx 
bhuob He 6 bma noxa3aHa HeB03M0XH0CTb Taxoro CHHTe3a b cbmhx paHHHx TeTpauHbix mhx- 
pocnopax. O cbh 3 h jmnHUHbix mo 6 yji (c(£epocoM) c 3P xax caiiTOM hx cjjopMHpoBaHHH co- 
odmajiocb xax ujm nbmbueBbix 3 epeH, Tax h jojisi TaneTyMa (Murphy, Vance, 1999). Mop- 
(|)OJiorHHecxoe CBHueTejibCTBO Taxnx B 3 aHMOOTHomeHHH Mexuy 3P h JiHnHUHbiMH mo 6 y- 
JiaMH b TeTpauHOM h CBobouHOcnopoBOM nepnouax Ha 6 jnouaJiocb y Liriodendron chinense 
(Gabarayeva, 1996). Hamn HaOjnoueHHJi Hau paHHHMH TeTpauaMH Stangeria eriopus ( Cy- 
cadales) b MecTe xoHTaxTa hx c TaneTanbHbiMH xjieTxaMH euBa jih no3BOJiaK)T npeunojio- 
XHTb HHTeHCHBHyio cexpeTopHyio axTHBHOCTb TaneTyMa Ha stoh cTauHH pa3BHTHH (Gaba¬ 
rayeva, Grigorjeva, 2002). Hh cocToaHHe UHTOima 3 Mbi xjieTOX TaneTyMa h ee ima3MaJieM- 
Mbl, HH COCTOHHHe TexaJIbHOH 2 KHUXOCTH He UaiOT OCHOBaHHH CUeJiaTb BbIBOU 06 ynaCTHH 
TaneTyMa b o6pa30BaHHH ocMHO(|)HJibHoro cexpeTa, HabjiiouaeMoro Ha noBepxHOCTH roia 3 - 
ManeMMbi MHxpocnop. B caMOM uejie, Ha noBepxHOCTH ima3MajieMMbi TeTpauHbix MHxpo¬ 
cnop Stangeria eriopus BHUHbi MHoroHHCJieHHbie ocMHOcJumbHbie rjiodyjibi 50—100 hm b 
UH aM. (Ta 6 ji. I, a). MHorne aBTopbi Ha 6 jnouajiH mo 6 yjibi pa3JiHHHoro pa3Mepa c hhtchchb- 
HbiM xoHTpacTOM Ha ima3MajieMMe pa3BHBaiomHxca MHxpocnop (BXJHOHaa npHMHTHBHbie 
noxpbiToceMeHHbie b Hamnx HCCJieuoBaHHHx — Ta 6 apaeBa, 1986,1987,1991, 1997, Gaba¬ 
rayeva, 1995; Gabarayeva, Rowley, 1994) h npnuaBajiH hm pa 3 JiHHHoe 3 HaneHHe (cm. o 6 - 
3 op Gabarayeva, 2000). Tax, JiHnnuHbie modyjibi bhuhbi b TOJime rjiHxoxajinxca y Nymp- 
haea colorata , rue ohh accoitHHpoBaHbi c paunajibHO HanpaBJieHHbiMH 3JieMeHTapHbiMH 
euHHHuaMH 3 X 3 HHM — Ta(|)TaMH (Ta 6 ji. II, 6 — 2 ). Xhmhhccxhh cocTaB 3 thx mo 6 yji HeH 3 Be- 
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CTeH, ho, cyj& no hx ocMHotjunibHOMy xapaKTepy h $opMe, ohh HMeiOT JinnoKWHyio npnpo- 
ny. Ectb oneBHflHbie CBH^eTeJibCTBa b nojib3y cHHTe3a 3Toro jinnonaHoro BemecTBa b Tpy6- 
xax A3P MHKpocnop Stangeria eriopus : He tojibko caMH rjio6yjibi bh^hbi b npocBeTax uhc- 
TepH A3P, ho h orpaHHHHBaiomHe MeM6paHbi TpyGonex A3P coflepxar KpomeHHbie 
MHKpomo6yjibi HHTeHCHBHoro KOHTpacTa. Becb xapaKTep A3P oneHb 6jih30k k TaKOBOMy 
TaneTanbHbix KJieTOK b xo,ae pa3BHTH5i MHKpocnop Ledebouria socialis (Hess, Hesse, 
1994) — MaTepnajia, nonyneHHoro b xofle 3aMopaxcHBaiomeH (j)HKcaijHH npn bbicokom jxzb- 
JieHHH. CfleJiaH BbIBOfl o TOM, HTO CHHTC3 OCMHO(|)HnbHbIX npeAHieCTBeHHHKOB nOJUieHKHTa 
ocymecTBJiaeTca A3P, ho ocymecTBJineTca He b npocBeTe ero TpyGonex, a Ha hx MeMGpa- 
Hax. BjiH3Kaa Tonxa 3peHHa 6buia npe,zvioxeHa paHee (Mollenhauer, Totten, 1971). Tpyzmo 
CKa3aTb c onpeflejieHHOCTbio, rne hmchho CHHTe3Hpyi0Tca ocMHOcJnnibHbie mo6yjibi y Stan¬ 
geria eriopus — BHyrpH Tpy6oK A3P hjih Ha hx MeM6paHax, ho hx chhtc3 cBH3aH hmchho 
c stoh opraHejuiOH, a He c KaKHMH-nnGo npyniMH. Harnn naHHbie noKa3ajra ynacTHe He- 
o6biHHbix cjjopM 3P (KOJibnyxcHoro h 3e6pa-peTHKyjiyMa) b cHHTe3e JiHnH^oco^epxamHx 
BemecTB, BepoaTHO — jiHnonpOTeHHOB (Gabarayeva, 1991, 1996). K TOMy xe H3Becrao, 
hto ojihoh H3 npHHUHnHanbHbix (|)yHKUHH rnanKoro 3P y pacieHHH HBJiaeTca, ohcbewho, 
CHHTe3 jiHnHflHbix MOJieKyji (cm. o63op Staechelin, 1997). 

Bonpoc 3aKJHOHaeTca b tom, hto npencTaBJiaiOT coGoh sth jinnon^Hbie mo6yjibi h none- 
My ohh cTOJib BaxHbi ana pa3BHTHH cnoponepMbi. Ohh Moiyr 6brrb npenmecTBeHHHKaMH 
cnoponojuieHHHa, TeM 6ojiee hto coBpeMeHHbie aamibie yKa3biBaiOT Ha JinnH^Hyio npHpoay 
no KpaHHen Mepe Haem sthx npenuiecTBeHHHKOB: nocnenHHe aHanHTHnecKHe naHHbie 
CBHfleTeJIbCTByiOT O npHCyTCTBHH B HHX JKHpHbIX KHCJIOT, rHflpOKCHKOpHHHbIX KHCJIOT H 
KOMnoHeHTOB Kap6oKCJtribHbix khcjiot (Prahl et al., 1986; Guilford et al., 1988; Wehling et 
al., 1989; Espelie et al., 1989; Wiermann, Gubatz, 1992; Wilmesmeier, Wiermann, 1995; 
K&wase, Takahashi, 1995; Hemsley et al., 1996a, 2000; Dominguez et al., 1999). IIo-BHnH- 

MOMy, JIHnHflHblH KOMnOHeHT no ipwy npHHHH flOnxeH 6bITb JI0KaJIH30BaH B nepHIUia3Ma- 
THnecKOM npocTpaHCTBe, rne HneT pa3BHTHe cnopoaepMbi, no^oGHo TOMy xax npoopOnxy- 
jim npHcyrcTByioT b MecTax o6pa30BaHHH opGHKyn Ha TaneTanbHbix KJieTKax. HHTepecHbie 
pe3yjibTaTbi 6buiH nonyneHbi b xo,ae Mo^ejinpoBaHHa caMoopraHH3aiiHH oGononex cnop, me 
UHKJioreKcaHOBbie KaiuiH (Hcnojib3yeMbie bmccto Ten cnop) h baoGbbok pancoBoe Macno 
(3aMeHHiomee nHmmbi/xHpHbie KHcnoTbi npnponHbix ycnoBHii) Hcnonb30BanHCb BMecTe c 
nHcnepcHen nonncTHpeHOBoro nareKca (3aMemnomeH cnoponoJineHHH — Hemsley et al., 
1998, 2000). Abtopm cnenann bbiboa, hto sth SKcnepHMenrbi noKa3ann cymecTBemiyio 
ponb nHnHnHoro KOMnoHeHTa b cjjopMHpOBaHHH naTTepHa 3K3hhbi. BaxHOCTb nKmumoro 
KOMnoHeHTa b xone OHToreHe3a 3 K3 hhbi 6buia npencxasaHa naBHO (Rowley, 1971; Hes- 
lop-Harrison, 1972; Dickinson, 1976). 

H3 HccnenoBaHHa OHToreHe3a MHKpocnop Stangeria eriopus (Gabarayeva, Grigorjeva, 
2002) h Nymphaea colorata (Gabarayeva, Rowley, 1994) erano oneBHnHO, hto: 1) 6 onbmoe 
HHcno nHmmHbix MaxpornoGyn b nepHima3MaTHHecKOM npocTpaHCTBe paHHHX TeTpanHbix 
MHKpocnop pacnonoxeHO Ha noBepxHOCTH nna3ManeMMbi hhh b rnHKOKanHKce cpeflHHx TeT- 
panHbix MHKpocnop; 2) Gyaynn MHoroHHcneHHbiMH Ha paHHeii mra cpeAHen TeTpaaHOH CTa- 
flHH, OHH nOHTH HCHe3aiOT K KOHIjy CpeflHeH TeTpaflHOH CTa^HH. JICHO, HTO «HCHe3HOBeHHe» 
MaKpornobyjiapHOH $opMbi 3Toro BemecTBa 03HanaeT nn6o TpaHCcjjopMaijHK) ero b npyryio 
^opMy, He CTonb nerxo pacno3HaBaeMyio b snexrpoHHOM MHKpocKone, nn6o ero yranH3aijHK). 
B 03M0XHbiH nyrb H3MeHeHHH 3 thx MaKpornoGyn — hx nHccounamin Ha MHKpornoGynbi. 

MHKpornoGynbi: HHHUHanbHaa aKKyMynauHH cnopononneHHHa 

Ctchkh ynnHHeHHbix anbBeon Stangeria eriopus Ha cpenHeii TeTpaaHOH cTannn (Gaba¬ 
rayeva, Grigorjeva, 2002) BKmonaiOT b ce6a ocMHo^unbHbie MHKpornoGynbi .anaM. 
6—24 hm (Ta6n. II, a). Mbi nonaraeM, hto sth MHKpornoGynbi hbjhiiotch HHHunanbHon 
(jiopMOH aKKyMynauHH cnoponojuieHHHa BOKpyr cnoponoJineHHH-aKuenTopHbix nacTHu 
(sporopollenin acceptor particles — SAPs), HBJiaiomHxca, no Been BepoaTHocTH, (|)epMeHT- 
hhmh MonexynaMH nonHMepH3auHH cnoponojuieHHHa h pacnpe,aeneHHbiMH Ha noBepxHo- 
cth unnHHnpHHecKHx enHHHu rnHKOKanHKca — Ta(|)TOB — b Hanane cpenHen TeTpanHOH 
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cTaflHH nyreM caMoopHeHTamm. CaM rnHKOKanHKc, no HanraM npe^daBJieHHHM, o6pa- 
3yeTca nyreM caMOopraHH3aunn (ra6apaeBa, 19906; Gabarayeva, 1993). IIoHflTHe cnopo- 
nojmeHHH-aKuenTopHbix nacTHij 6 mjio BBe^oHO npn HccjieflOBaHHH pa3BHTna MHKpocnop 
Nuphar luteum (Rowley et al., 1995), me sth nacTHijbi 6bmn 3aMeTHbi ocobeHHo xopomo. 

CnoponojmeHHH-aKuenTopHbie nacTHUbi Ha6jno,aaK)TC5i b pa3BHTnn mhohix bh#ob. 
Tax, ohh neTKO BbWBJMioTCH b xo#e pa3BHTHH yzyiHHeHHbix HHen y Encephalartos altenstei- 
nii , pacnojiaraacb no CTeHKaM unjiHHjtpHHecKHX TacjrroB — ochobbi SyaymHx anen 
(ia6ji. II, 6) (Gabarayeva, Grigorjeva, in press); npn pa3BHTnn MHKpocnop Borago offici¬ 
nalis (Ta6ji. Ill, a), a Taxxe bh^hbi Ha noBepxHocTH 3pejibix reMM Borago (Ta6n. Ill, 6) (Ga¬ 
barayeva et al., 1998; Rowley et al., 1999); Ha noBepxHocTH jraeii b pe3yjibTaTe OKHCJiHTejib- 
hoh flerpaaaijHH 3pejion 3K3 hhbi Lepidozamia petroffskiana (Ta6ji. Ill, e) h b OHToreHe3e 
CTpynHaTOH CKyjibmypbi y Cabomba aquatica (Ta6ji. IV, a ), a TaKxe Ha noBepxHocTH KOMn- 
jieKCHbix KOJiyMejui 3Toro BHfla nocjie nacTHHHoro OKHCJimejibHoro pa3pymeHH5i ero 3K3 hhbi 
(T a6ji. IV, 6) (Gabarayeva, Grigorjeva, Rowley, in press). CnoponoJuieHHH-aKnenTopHbie 
nacTHijbi bmhbjdhotch Taiexe npn OKHCJiHTejibHOH flerpaaaijHH 3pejioH 3K3HHM nepMaHraHa- 
tom KaJiHH (Lavatera arborea — Gabarayeva, Blackmore, Rowley, 2003). Cnoponojuie- 
HHH-aKnenTOpHbie HacTHijbi .aaiOT nonoxHTejibHyio peaKimio Ha 6ejiKH b onbrre c ^oc^op- 
HO-MbinibHKOBHCTOH KHCJIOTOH B 10 % aijeTOHe, HTO nOflTBepxaaeT HX B03M0XHMH cTaTyc 
(JjepMeHTHbix MOJieKyji (Rowley et al., 1999). Hmchho cnoponoJuieHHH-aKueirropHbie nacra- 
Ubi h hbjmiotch ueHTpaMH aKKyMyjiaimH HHHijHajibHbix MHKpomo6yji cnoponojuieHHHa. 

CymecTByeT TOHKa 3peHHH, hto 3K3HHa npe^cTaBjmeT co6oh cnoponojuieHHHOByio koji- 
JioHflHyio KpHCTajuio-no^obHyio CTpyoypy, $opMHpyiomyioc5i HCKJHOHHTejibHO nyreM ca- 
MoopraHH3amm (Hemsley et al., 1992b; Collinson et al., 1993; Hemsley et al., 1994). 3Ta 
ranoTe3a 6bma noMepxaHa 3KcnepHMeHTaMH no MOAejinpoBaHHio 3K3 hhbi c HcnoJib30Ba- 
HHeM noJiHCTnpeHOBoro JiaTexca (Hemsley et al., 1996b; Hemsley et al., 1998, 2000). flaH- 
Hbie HccjieflOBaHHH no3BOJWK)T npe,anoJioxHTb, hto cnoponojmeHHH $opMHpyeTCfl xax 
SMyjibCHH in situ , h hto (JjopMHpoBaHHe 3K3 hhm peryjiHpyeTCH npocTbiMH (J)H3HKO-XHMHne- 
ckhmh B3aHMOAeiiCTBHHMH. B uejioM 3Ta Hflea OHeHb npHEnexaTejibHa. HacTHHHaa BOBJie- 
neHHocTb npoueccoB caMOopraHH3aijHH h BaxHoe 3HaneHne (})H3HKO-XHMHHecKHx npouec- 
cob npn (JjopMHpoBaHHH 3K3HHM npe,ztnojiarajiHCb pa^OM aBTopoB (Heslop-Harrison, 1972; 
repacHMOBa-HaBamHHa, 1973; Roland, Vian, 1979; Dickinson, Sheldon, 1986; TabapaeBa, 
1990; Van Uffelen, 1991; Gabarayeva, 1993, 2000). 

QzmaKO b Hflee «hhctoh caMOopraHH3aijHH» cymecTByioT hcckojibko CMymaromnx mo- 
MeHTOB. OflHH H3 HHX 3aKJIK)HaeTC5I B TOM, HTO 60 JIbIHHHCTB 0 naJIHHOJIOrOB, 3aHHMai0mHX- 
ca pa3BHTHeM 3K3HHbi, HaOjnoflajiH b paHHeM pa3BHTHH MHKpocnop nocTeneHHoe nocTpoe- 
HHe KJieTOHHoro noKpoBa — npHM3K3HHOBoro MaTpHKca (b TepMHHax Heslop-Harrison, 
1972), hjih rjiHKOKajiHKca (b TepMHHax Rowley, 1971), npeAinecTByiomee KaKOH-jinbo aK- 
KyMyjwuHH cnoponojuieHHHa. Cjieayji npocTon jioniKe, noJiynaeM, hto ecjiH 3K3HHa ecTb 
HCKJiioHHTejibHO pe3yjibTaT caMoopraHH3auHH cnoponoJuieHHHOBOH 3MyjibCHH, to Taxoe 
cnoxHoe o6pa30BaHHe, KaK mHKOKajiHKc 6buio 6bi h 3 jihihhhm — HBJieHHe, KOTopoe Mano- 
BepoHTHO b npnpofle. flpyroH momcht 3aKjnoHaeTca b tom, hto, ocHOBbiBaacb Ha cepHH skc- 
nepHMeHTOB no okhcjichhio 3pejion 3K3 HHm, J. Rowley, B. Prijanto, (1977) obHapyxHJiH, 
HTO cnoponojmeHHH B 3peJIOH 3K3HHe He KOHTpaCTHpyeTCH KpaCHTeJWMH, HCnOJIb3yeMbIMH 
B TpaHCMHCCHOHHOH MHKpOCKOnHH. ECJIH 3K3HHB JjeHCTBHTeJIbHO eCTb rJIHKOKaJIHKC, nO- 
rpyxeHHbiH b cnoponojmeHHH, Torjja b xo#e okhcjichkh HHTaKTHoe cocToaHHe cnoponoji- 
jieHHHa 6y,aeT HapymeHO, a rjiHKOKanHKCHbiH «cKejieT» cTaHeT b HeKOTopon cTeneHH ,ao- 
CTyneH juw T3M-KOHTpacTepoB, hto npHBeneT k nacTHHHOH OKpamHBaeMOCTH 3K3 hhm. 
Hmchho Taxon 3KcnepHMeHT h 6bm npoBeneH c Hcnojib30BaHHeM nepMaHraHaTa KaJiHH 
(Rowley, Rowley, 1998), h npe,acKa3aHHbiH aBTOpaMH pe3yjibTaT OKa3ancH BepHbiM. PaH- 
HHe (Audran, 1970, 1981a, b) h nocneAyiomHe (Skarby et al., 1990) 3KcnepHMeHTbi noxa- 
3ajiH cxojjHbie pe3yjibTaTbi. B HameM 3KcnepHMeHTe no nocTeneHHoii .aerpa.aauHH CBexnx 
h aueTOJiH3HpoBaHHbix nbmbueBbix 3epeH nepMaHraHaTOM Kanmi mm Ha6jno,aajiH cxonHbie 
pe3yjibTaTbi: neM donee myboKHM 6bm ^ecTpyKTHBHMH 3(|)(|)eKT, TeM 6oJiee OKpamHBaeMOH 
CTaHOBHJiacb 3K3HHa h TeM 6ojibine AeTanen rjiHKOKajiHKca moxho 6bmo HaOjnoAaTb (Ga¬ 
barayeva, Blackmore, Rowley, 2003). 
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Hcxoflfl H3 BbimeyKa3aHHoro, cTaHOBHTca iiohhthlim, noaeMy mh coMHeBaeMca b hcx- 
JiiOHHTejibHOH pojiH caMoopraHH3yiomenca cnoponoJuieHHHOBOH sMyabCHH. IIpaBfla, Hexo- 
Topbie aBTopw (Hemsley et al., 1994) npH3HaiOT, hto MyxonoaHcaxapnaM (t. e. rauxoxa- 
jihkc) aBJiaioTca Heo6xoflHMbiM (JmoxxyaaHTOM ami raaBHoro CTpyKTypoo6pa3yiomero 
npouecca caMoopraHH3aijHH (ncTomaiomeH cjjaoxxyaaitHH), h Hcnojn>3yiOT djinoKxynaHT b cbo- 
hx Mo^ejibHbix 3KcnepHMeHTax (Hemsley et al., 1998). TeM He MeHee ohh paccMaTpHBaiOT npn- 
cyrcTBHe MyKonojiHcaxapHaoB/niHKonpoTeHHOB xa k o/mo m 3 ycaoBHM raaBHoro nponecca — 
(JmOKKyjBmHH cnoponoJuieHHHOBOH 3MyjIbCHH, Toma KaK B03HHXH0BeHHe 3THX CaMbIX ycno- 
bhh — tohhoix) codaBa (|)JioKxyjiHHTa b onpeaeaeHHOH xorajempaitHH h Mecre — aBJiaeTca, 
OHeBmmo, HaH6onee BaxcHbiM co6biTHeM. OaHaxo b CBoen neaaBHen pa6oie sth aBTopw imuiyr 
(Hemsley et al., 2000, c. 41): «TaM, rue 3X3HHa aBJiaeTca tohxoh [b OTaHane ot tojictoh 3X3hhm 
cnop — iipHMenaHHe H. T.], cf)H3Haecxaa nan xHMHaecxaa MaTpmja Moxcei aBJiarbca npnaHHOH 
BapnaimH b (JuioxxyjwuHH, npHBoaameH x B03HHKHOBeHmo reHeTHaecxH xompomipyeMoro 
narrepHa 3X3hhbi, ozmaxo BecbMa BepoaTHO, hto nocaeayiomee pa3BHme oOoaoaxH naer nyreM 
caMoopraHH3au[HH». 3aecb HauiH tohxh 3peHHa oaeHb 6jih3xh. B Hacroamee Bpem a nojiaraio, 
aro no xpaHHen Mepe HHHimanbHaa MHKpomo6yjiapHaa cnoponojiaeHHHOBaa axxyMynaima 
onpeaeJiaeTca cnoponojmeHHH-axiteiiTopHbiMH aacrauaMH, tohho pacnoaoxceHHbiMH b TQJime 
mHxoxajiHKca. flaabHenmaa axxyMyjiaima cnoponojinennHa [ia, aro caeayer 3a HHHimaabHOH, 
xoTopyio Ha3bmaiOT «peuerrropHo-He3aBHCHMbiH cnopononaeHHH» (Rowley, Claugher, 1991)], 
BecbMa BepoaTHO npoHcxoaHT nyreM caMoopramnaimH cnoponoJuieHHHOBOH 3MyabCHH. Mbi 
nojiaraeM, aro ochobhoh npnaHHOH, noaeMy 3tot BTopHHHO-axxyMynnpoBaHHbin cnoponojuie- 
hhh aBJiaeTca 6oJiee ya3BHMbEM ami (Jannaecxoro n XHMHaecxoro pa3pymeHna, aeM nepBna- 
HO-aKxyMyiiHpOBaHHbiH, penerrropHO-3aBHCHMbiH cnoponoJineHHH, aBJiaeTca cnoco6 ero axxy- 
MynaunH (Rowley, Claugher, 1996; Rowley et al., 2001; Gabarayeva, Blackmore, Rowley, 2003; 
Gabarayeva, Grigorjeva, Rowley, b neaara). 

HTax, Mbi CHHTaeM, hto cymecTByioT aee eraann b pa3BHTHH 3X3HHbi, xoTopbie nayr ny- 
TeM caMoopraHH3auHn: (JjopMHpoBaHne rjmxoxajinxca Ha paHHen TeTpajtHon eraaHH c na- 
paruiejibHbiM BCTpanBaHneM peuenropoB cnoponojmeHHHa b Toamy rjiHxoxannxca nyreM 
caMoopneHTaijHH, n axxyMyjiauna peijenTOpHO-He3aBHCHMoro cnoponojmeHHHa Ha no3a- 
Hen TeTpa^Hoii h CBo6oaHO-cnopoBOH eraaHH. npoMexcyroaHaa, cpeaHe-TeTpaaHaa CTa- 
ana — mmuHaabHaa axxyMyaauna peuerrropHo-3aBHCHMoro cnoponojmeHHHa — ocy- 
mecTBJiaeTca noa xoHTpoaeM cnoponojmeHHH-axuenTopHbix aacTHu h aBJiaeTca peinaio- 
meii b npouecce aerepMHHaitnn pncyHxa 3X3hhm. TaxHM o6pa30M, noayaaeTca, hto b 
cxoaHbiii y Bcex BHaoB mnxoxajiHxc, coeroamHH H3 saeMeHTapHbix yaaHHeHHbix, paanajib- 
ho HanpaBJieHHbix TacJrroB, BCTpaHBaioTca nyreM caMoopHeHTaitHH (BcaeacTBHe paBHoaen- 
CTByiomeH Bcex caa6bix h cnabHbix MoaexyaapHbix B3aHMoaencTBHn) peuenTopbi cnopo¬ 
nojmeHHHa, h hx B3aHMHoe pacnoaoxceHHe h onpeaejiaeT H3HaaaabHbiH ochobhoh nanepH 
3K3HHbi. CaeaoBaTeabHO, Bee MHoroo6pa3He pncyHxa 3X3hhbi y pa3Hbix BHaoB B03HHxaeT 
Ha ocHOBe eaHHOo6pa3Ha xjieTOHHoro noxpoBa (mHXOxanHxca) h pa3armHoro paenpeaeae- 
HHa b HeM peuenTopoB noaHMepH3auHH cnoponojmeHHHa. 

3xcnepHMeHT rpynnbi Wiermann (Thom et al., 1998) no pacTBopeHHio cnoponojmeHH¬ 
Ha 3X3HHM b ropaneM 2-aMHH03TaHoae, nocaeayionteMy (|)paxuHOHHpOBaHHK) pacTBopa h 
ero pearperauHH nyreM xacxaaHoro aHajiH3a h nocaeayiomee HccaeaoBaHHe c noMombio 
T3M h peHTreHO-CTpyxTypHbiH MHxpoaHanH3 oaHOH H3 (|)paxuHH BbiaBHjiH c(|)epHHecxHe 
cyOcTpyxTypbi h yaJiHHeHHbie eaHHHUbi c OTHemHBbiM noBepxHOCTHbiM pncyHXOM — pe- 
3yjibTaTbi, xoTopbie HaxoaaTca b xopomeM cooTBeTCTBHH c HaniHMH aaHHbiMH h hx HHrepn- 
peTauneH. C(|)epHHecxHe cyOcTpyxiypbi, BepoaTHO, cooTBeTCTByiOT HHHanajibHbiM cnopo- 
nojmeHHHOBbiM HaxonaeHHaM Boxpyr cnoponojmeHHH-axuenTopHbix nacTHu, a yaaHHeH- 
Hbie noBepxHOCTHbie cipyxTypbi c noBepxHOCTHbiM pncynxoM — Ta^TaM c hx 
noBepxHocTHOH cnHpajibio onjieiaiontero saeMeHTa. 

BbiBoam 

1. Tohhbih xHMHaecxHH cocTaB cnoponojmeHHHa ao chx nop He H3BecTeH, Tax xce xax 
h BbicoxocneuH^HHHbiH MeTHHx Ha 3 tot OnonoaHMep. 


17 



2. H3BeCTH0, OflHaKO, HTO, KpOMe OKHCJieHHMX aJIH^aTHHeCKHX ymeBOflOpOflOB, B cno- 
ponojmeHHH BXQmiT apoMaTHnecKHe coeflHHeHiui — (fieHOJibi. KpoMe Toro, bbihchcho, hto 
b cocraB npe^uiecTBeHHHKOB cnoponojmeHHHa bxcwit xHpHbie khcjiotbi h (JieHHjmpona- 
Honflbi. EflHHCTBeHHbiM oTHocHTejibHo cneuH(|)HHHbiM MeTMHKOM Ha cnoponojuieHHH MO- 
xeT CJiyXHTb HMMyHOUHTOXHMHHeCKaa peaKUHH. 

3. fleTepMHHauna cTpyKTypbi 3K3hhw CB«3aHa co cTa6HJibHOCTbio oahhx napaMeTpoB h 
BapnaSejibHocTbio apyrax. CTa6HJibHbiM napaMeTpoM aBJiaeTCH KJieioqHbiH noKpoB — dih- 
KOKajiHKc, pa^najibHo HanpaBjieHHbie eflHHHijbi KOToporo cxoahm y Bcex bh#ob, a Taxxe 
HajiHHHe b TOJime mHKOKajiHKca cnoponojuieHHH-aKuenTopHbix qacrau. Bapna6ejibHbiM 
napaMeTpoM HBJiaeTca xapaKTep opHeHTaijHH sthx qacrau b cnoe mHKOKajiHKca. 

4. Mbi npeflnojiaraeM Bbicoxyio CTeneHb caMOopraHH3auHH b npoueccax nocTpoeHira 
3K3HHbi: (|)OpMHpOBaHHe DIHKOKaJIHKCa C CaMOOpHCHTaifHCH B HeM cnoponojuieHHH-aK- 
uemopHbix qacTHU (nepBaa (£a3a) h aKKyMyjiauHa peuenTopHO-He3aBHCHMoro cnoponcwi- 
jieHHHa b KOHije TeTpa^Horo—nocrreTpaflHOM nepnoflax (TpeTba (£a3a). Bo BTopon (£a3e 
(npHMepHO cooTBeTCTByeT cpe^Heii TeTpa^HOH eraflHH) npoHcxoflHT xcecTKO jjeTepMHHH- 
poBaHHaa aKKyMyjiauna peuerrropHO-3aBHCHMoro cnoponojmeHHHa Ha peuenTopax. 

5. Cjie^oBaTejibHO, Bee MHoroo6pa3He pHcyHKa 3K3hhbi y pa3Hbix bhaob B03HHKaeT Ha 
ocHOBe e,flHHOo6pa3Ha mHKOKajiHKca h pa3JiHHHoro pacnpe^ejieHHa b hcm peuenTopoB no- 
jiHMepH3aijHH cnoponojmeHHHa. 
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HccjieAOBaHHe BbinojiHeHO npn (|)HHaHCOBOH nojwepxKe Pocchhckoit) c|)OKma cJjyKma- 
MeHTanbHbix HccneAOBaHHH (npoeKT N2 03-04-49108). 
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SUMMARY 

The precise chemical composition of sporopollenin is still unknown. Recent spectroscopy met¬ 
hods have shown, however, that sporopollenin mainly consists of aliphatic hydrocarbon with aromatic 
side chains. Two most probable sporopollenin precursors are lipid acids and phenylpropanoids. The lo¬ 
calization of the sporopollenin synthesis is not determined precisely, but the data of many authors and 
our data suggest that ER is involved to the process. We observed 2 forms of initial sporopollenin (or 
sporopollenin precursors) accumulations: macroglobules and microglobules. Macroglobules appear at 
the most early tetrad stages of microspore development on the surface of the plasma membrane. They, 
however, dissociate very soon, may be — into the microglobular form. Microglobules 10—15 nm in di¬ 
ameter can be observed later in connection with electron-opaque particles. These particles, which are 
sporopollenin-acceptor particles (SAPs), are distributed through the glycocalyx, creating some definite 
pattern, specific for species. The formation of the glycocalyx, to my mind, occurs by self-assembly, and 
the distribution of SAPs is carried out by self-orientation. SAPs are most probably the enzime molecu¬ 
les of sporopollenin polymerization. There are 2 types of sporopollenin which differ in the modes of its 
accumulation: receptor-dependent sporopollenin and receptor-independent sporopollenin. The first one 
accumulates on SAPs and, hence, its accumulation is strictly determined. This type of sporopollenin is 
very resistable to erosion. The second type — receptor-independent sporopollenin — accumulates wit¬ 
hout aid of receptors, probably — by self-assembly, and it is much more vulnerable to degradation. 
The exine pattern is the result of the combination of the uniformity of plasma membrane glycocalyx 
and of the diversity of the distribution of the sporopollenin-acceptor particles in the glycocalyx. 
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Morphological and functional periodicity of the ontogeny is determined differently. We distinguish «stages 
of structural-functional reorganization of short duration and more prolonged «periods» with a relatively constant 
character of developing structures in ovule and seed development. Species studied differ in both the quantity and 
characteristics of the stages. First of all, the development is conditioned by variation in ovule and seed structure, 
diverse dynamics of metabolite accumulation, and possibly by peculiarities of substance transport. Based on the 
data available, we can conclude that common stages for both the crassi-, tenui- and medionucellate ovules (arches- 
porial cell, megasporocyte before meiosis, early and late globular embryos, mature embryo) explain the general 
direction in the formation of the reproductive structures and surrounding tissues. Specific stages may have diffe¬ 
rent implications from one species to another: 1) verify that the ovule belongs to a specific type, 2) indicate their 
lability in different taxa with the same ovule type, 3) coincide in species with various ovule types. 

Key words: ovules, seeds, developmental stages and periods, histochemistry, Gentiana cruciata , Gymna- 
denia conopsea, Luzula pedemontana. 


The understanding the pattern of the differentiation of the structures carrying out the 
normal development of the embryo remains the central problem of the modem plant emb¬ 
ryology. One of the least studied aspects of this problem is the elucidation of morphogene¬ 
tic and morpho-physiological correlations and coordinations in the ovule and seed develop¬ 
ment. 

The ovules and seeds are integral dynamic systems. Structural and functional inter¬ 
relationships between their elements (nucellus, integuments, megagametophyte, embryo. 
and endosperm) define the specific character of embryo development and seed reproducti¬ 
on. 

The ovule and seed morphogenesis, as the entire ontogenesis, is inherent in the presence 
of some stages (phases, periods) differing in the characteristics, functional reorganization 
and longevity. The notion «critical periods» was introduced for the designation of the peri¬ 
ods in plant development which are the most sensitive time intervals to unfavorable factors 
of the environment (Brounov, 1897). Later on this notion was used in the animal embryolo¬ 
gy as the periods in the embryo development with the greatest rate of the growth (Stockard, 
1921), as intersection «knot points» in the growth rates of different independent reactions 
(Goldschmidt, 1938). According to P. Svetlov (1960, 1978), during the critical periods the 
determination of main developmental processes happens. In the opinion of P. Wareing and 
J. Philips (1978), successive developmental stages can be regarded as the process, during 
the critical points of time and space taking place the switching on alternative ways, and the 
organism parts are determined concerning further differentiation. Regarded in that light, 
separate developmental moments are connected with the reorganization of the integral 
mechanisms, occurring during critical periods (Tokin, 1987). 
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In the plant embryology the notions «critical period» (Batygina, 1974; Batygina et al., 
1992) and «critical stage» (Vasilyeva et al., 1987) were used. On the basis of morphogene¬ 
tic correlations and the data on the dynamics of starch, tannins and total proteins during 
ovule and seed development some common and taxon-specific critical periods were distin¬ 
guished. The common critical periods for crassinucellate ovules are: megasporocyte before 
meiosis, mature embryo sac, zygote, globular embryo with embryoderm, early organoge¬ 
nesis, late organogenesis, mature seed (Batygina et al., 1992). On the basis of morpho-phy- 
siological correlations in the development of embryo, seed coat, pericarp and receptacle, a 
number of critical stages in the seed formation of Nelumbo nucifera were established: for¬ 
mation of zygote; blastomerization (=proembryonal phase) — from the division of zygote 
to the formation of embryoderm; initiation of cotyledons and shoot apex; formation of the 
first leaf primordium of plumule, the vascular system in the cotyledons, the root apex; for¬ 
mation of the second leaf primordium of plumule; formation of the first leaf blade of plu¬ 
mule; formation of the third leaf primordium of plumule and formation of the second leaf 
blade of plumule (Vasilyeva et al., 1987). 

In our investigations we previosly used the terms «critical points» (Shamrov, 1990, 
1991) and «critical stages» (Shamrov, Nikiticheva, 1992; Shamrov, Anisimova, 1993a, b; 
Shamrov, 1995, 1996, 1999a). The morphogenetic and morpho-physiological correlations 
during the development of reproductive structures composed the basis for their singling 
out. It should be noted that in the ovule and seed examined an experiment, which corrobo¬ 
rates the sensitivity to unfavorable factors of the environment, does not always carry out. 
The stages, when great changes in ovule and seed organization and in the function of their 
structures have taken place, and those, which are sensitive to some influences («critical sta¬ 
ges^ are shifted in the time. Owing to we can distinguish «stages of structural-functional 
reorganization» of short duration and more prolonged «periods» with a relatively constant 
character of developing structures in ovule and seed development. 

Ovule and seed functioning as integral systems is provided by the character of nutritive 
substance transport into them. The receptacle, ovary wall and placenta are the main sources 
of nutrients for an ovule. Chalaza is the first portion of the ovule to show the presence of 
nutrients, since the vascular bundles end here in many taxa. Subsequently the nutrients are 
transported to different reproductive and somatic tissues of the ovule by the activites of dif¬ 
ferent specialized tissues: hypostase, podium, postament, endothelium haustoria (Sham¬ 
rov, 1998, 1999b, 2000, 2002). 

Earlier we studied some structural and histochemical aspects of developing ovule in se¬ 
veral species belonging to various families and noted differences in their structure (Sham¬ 
rov, 1990, 1991, 1995, 1999a; Shamrov, Nikiticheva, 1992; Shamrov, Anisimova, 
1993a, b). The dynamics of some metabolites (proteins, carbohydrates, including starch 
and dextrins in the cytoplasm; insoluble polysaccharides, and lignin in the cell wall; tan¬ 
nins in the vacuoles) and character of metabolism in separate ovular tissues were suggested 
as indicators of metabolite flow (Shamrov, 2000). This paper analyses interrelations betwe¬ 
en the character of substance accumulation and structure of the ovular tissues during stages 
of structural-functional reorganization (crucial stages). 

Materials and methods 

Three species were studied: Gentiana cruciata L. ( Gentianaceae ), Gymnadenia conop- 
sea (L.) R. Br. ( Orchidaceae ) and Luzula pedemontana Boiss. et Reut. ( [Juncaceae ). The 
material was collected in 1989—1994 from different locations: the Leningrad region of 
Russia (G. conopsea) and Botanical Garden of the Komarov Botanical Institute in St. Peter¬ 
sburg, Russia (G. cruciata , L. pedemontana). 

Flower buds, flowers, and fruits of different stages were fixed by FAA and Carnoy-fi- 
xative (6:3:1 and 3:1). The material was embedded in paraffin, cut into sections of 
10—12 pm thick and worked upon by methods described by M. N. Prozina (1960). The 
sections were stained with fuchsin-sulphuric acid, hematoxylin and alcian blue and also 
with gentian violet and orange (in clove oil). Some histochemical methods were used: pro- 
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TABLE 1 

Characteristics of the developing ovule and seed in Gentiana cruciata 


Ovular features 

Number 
of layers 

Initiation 

time 

Disappearance 

time 

Seed features 

Nucellus: 

Ti 

enuinucellate ovule 



epidermal layer 

1 

MS 

Unitegmic ovule 

MT 

Absent 

Integument: 

8-10 

MS 

Early globular em¬ 
bryo 

Only exotesta 

endothelium 

2 

ft 

Four-nucleate 

MG 

lesochalazal ovule 

Before zygote 
division 

Absent 

Chalaza 

Funiculus 

9-11 

MG 

Sessile ovule 

Absent 

Late globular 
embryo 

Only the outer epi¬ 
dermis 

Absent 

Hypostase 

1 

MS 

Early globular 
embryo 

» 

Vascular bundle 

(procambial cells) 

2 

MT 

Heart ambryo 

» 


Note. MG — megagametophyte, MS — megasporocyte, MT — megaspore tetrad. 


cion dye-stuffs for proteins (bright blue RS) and carbohydrates (bright red 2BS) (Ivanov, 
Litinskaya, 1967); PAS reaction for cytoplasmic insoluble polysaccharides like as dextrins 
and starch, and IKI reaction for starch; phlorogluc inol solution in 20 % hydrochloric acid 
for lignin; sudan III for total lipids of cell walls and ferric chloride 1 % solution in 0.1 N 
hydrochloric acid for tannins of cell vacuole (Jensen, 1962). The levels of substance con¬ 
tent in the cells of different tissues are shown symbolically as follows: very high (++++), 
high (+++), average (++), low (+), lacking (0). 

Results 

All species investigated have the paracarpous gynoecium and anatropous ovules. Ho¬ 
wever, they differ in the structure, dynamics of some plastic substance distribution and also 
in number and characterictics of stages of structural-functional reorganization (briefly, sta¬ 
ges) during the development. In this paper we give only the part of our illustrations. For a 
complete notion of processes, occurring in the ovule and seed, see also I. Shamrov (2000). 
Below for each species studied we made characteristics, including the list of main ovular 
structures, their initiation and disappearance time and presence in the mature seed. 

Gentiana cruciata (table 1) 

There we indicate peculiarities in gynoecium and ovule organization of G. cruciata. 
The gynoecium consists of two carpels. The ovary is superior and unilocular. Six vascular 
bundles are formed in its wall. Small bundles branch off of these to enter placentae without 
penetrating ovules. The ovular primordia are developed on four parietal placentae. The arc- 
hesporial cell transforms into a megasporocyte without cutting off the parietal cell. The 
megaspore tetrad is linear. The megagametophyte develops from the chalazal megaspore 
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Fig. 2. Gentiana cruciata , starch accumulation in the developing megagametophyte. 
In the cells starch is seen as grains. Bar: 0.05 mm. 


following the Polygonum type. The endosperm is nuclear. The embryo develops by Sola- 
nad type. In mature seed it is small but is well-differentiated into organs (Figs. 1,7; 2—4). 

On the basis of the structural and histochemical studies of G. cruciata some periods and 
stages in ovule and seed development were established. We could distinguish the following 
periods: 1st — ovule initiation on the placenta (Fig. 1, 7; 3, 7), 2nd — formation of ovular 
primordium and axial row of cells under megasporocyte in it (Figs. 1, 7, 2; 3,3), 3rd — for¬ 
mation of the main ovule structures (integument, nucellus, chalaza and hypostase) and line¬ 
ar tetrad of megaspores (Figs. 1, 3; 3, 5— 10), 4th — total destruction of nucellar cells and 
endothelium formation (Figs. 1,4, 5; 4,10 — 15), 5th — fertilization, first nuclear divisions 
in the endosperm and beginning of cell destruction in the tapetum, 6th — onset of cellulari- 
zation in the endosperm and almost total destruction of the endothelium and hypostase, 
7th — completing of endosperm cellularization and beginning of cell destruction in integu- 
mental parenchyma, 8th — almost total cell destruction in integumental parenchyma and 
chalaza. 

In comparison with the periods, the stages present the time intervals characterized by 
structural-functional reorganization in the development of the megagametophyte, embryo 
and surrounding structures of the ovule, seed and fruit. 

Archesporial cell (stage 1). Starch and protein accumulation in the placenta cells. The 
archesporial cell has a lot of starch grains and no proteins, as in the surrounding cells 
(Figs. 1, 7; 3, 2). 

Megasporocyte before meiosis (stage 2). Accumulation of a lot of starch in the ovary 
wall and proteins in placenta. The starch is localized mainly in the basal part and prote¬ 
ins — in the apical part of the ovular primordium. In the cells of axial row intensive reacti¬ 
on for dextrins appears. In the cytoplasm of the megasporocyte the number of starch grains 
decreases and proteins begin to accumulate. The cell walls of the megasporocyte show cal- 
lose. In the epidermal cells of the apical part of the ovular primordium starch is absent but 
there are proteins (+++). Some of these cells become the integument initials (Figs. 1, 2; 
X4). 

Megaspore tetrad (stage 3). Formation of rows of procambial cells in funicular part of 
the raphe and beginning of nucellus degeneration. Almost total disappearance of starch 
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Fig. 3. Gentiana cruciata, protein accumulation in the developing ovule at early stages. 

High level of protein is shown as dark, average level — as dots and low lewel — as white, h — hypostase, i — integument, n — 
nucellus, ov pr — ovular primordia, r — raphe. Other abbreviations as in Fig. 1. Bars: 1 — 0.2 mm, 2— 10 — 0.1 mm. 


from adaxial side of the ovary wall and of proteins from placenta. The majority of cells of 
the ovule have a lot of starch grains. The proteins are accumulated only in the hypostase 
and inner epidermis of integument. Dextrines (+++) are seen in the cells of the basal part of 
the raphe and of degenerating nucellus. The megaspores, especially chalazal one, have 
much starch and show a weak reaction for proteins (Figs. 1, 3\ 3, 10). 

Developing megagametophyte (stage 4). Increasing of starch grain number in the ovary 
wall near placentae. Starch completely disappears from the cells of endothelium, integu- 
mental parenchyma and chalaza. This process is accompanied by growing of dextrin con¬ 
tent level in the hypostase cells (from ++ to +++). In the cells of endothelium dextrines be¬ 
gin to accumulate (+) and the reaction product for proteins diminishes (from ++++ to ++). 
In the developing megagametophyte starch and proteins are observed. During megagame¬ 
tophyte maturation starch disappears from synergids and antipodals and protein content 
decreases in antipodals (from +++ to +). In mature megagametophyte starch is localized 
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Fig. 4. Gentiana cruciata , protein accumulation in the developing ovule at last stages. 

ch — chalaza, it — integtimentary tapetura. Other abbreviations as in Figs. 1, 3. Bars: 1—9 — 0.05 mm; 10—15 — 

0.3 mm. 


preferably in the central cell and egg cell and proteins — in synergids (Figs. 1, 4, 5; 2; 4, 
1—15). 

Zygote (stage 5). Starch is absent in the majority of ovule cells, besides epidermis. In 
zygote, compared with egg cell, the amount of starch increases. Starch begins to accumula¬ 
te around the endosperm nuclei. 

Early globular embryo (stage 6). Starch disappears from the epidermal cells of the inte¬ 
gument and this process is accompanied by accumulation of polysaccharide mucilage in the 
cytoplasm. In endosperm the content of starch grows. 

Late globular embryo (stage 7). Proteins appear in the endosperm. 

Mature embryo (stage 8). There is a lot of starch and proteins in the endosperm. 

Gymnadenia conopsea (table 2) 

Additional peculiarities in the gynoecium, ovule and seed of G. conopsea are the follo¬ 
wing. The gynoecium consists of three carpels. The ovary is inferior and unilocular. There 
are three dorsal and three ventral complex vascular bundles in the ovary wall from which 
three placental vascular strands of procambial cells emerge. The ovular primordia grow on 
three parietal placenta ridges (Figs. 5,7). The archesporial cell in G. conopsea does not di¬ 
vide and transforms directely into the megasporocyte. Megasporogenesis ends with the for¬ 
mation of linear, rarely T-formed megaspore tetrad (Figs. 5, 6 —70; 6, 7—5). Megagame- 
tophyte is monosporic and develops from chalazal megaspore by modified Polygonum 
type. It has six nuclei and consists of egg cell, two synergids, central cell with two polar 
nuclei and one antipodal cell (Figs. 6, 6 — 8). Endosperm is very reduced (Figs. 6, 9, 70). 
The nucleus of the primary endosperm cell does not divide further after fertilization. It re- 
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TABLE 2 


Characteristics of the developing ovule and seed in Gymnadenia conopsea 


Ovular features 

Number 
of layers 

Initiation 

time 

Disappearance 

time 

Seed features 


Medionucellate ovule 



Nucellus: 





epidermal layer 

1 

MS 

Two-celled proem¬ 
bryo 

Absent 

postament 

1 

Meiosis onset 

fiitegmic ovule 

Early globular em¬ 
bryo 

» 

Inner integument 

2 

MS 

Also 

» 

Outer integument 

2 

Meiosis onset 

» 1 

Only exotesta 


Chalaza 


2-3 


Leptochalazal ovule 

I Meiosis onset 


Mature MG 


Only the outer epi¬ 
dermis 


Funicular ovule 


Funiculus 

3 

Meiosis onset 

Early globular em¬ 
bryo 

Only the lower 
portion 

Hypostase 

2 

MS 

MG following 
cellularization 

Absent 

Vascular bundle 


Absent 




Note. MG — megagametophyte, MS — megasporocyte. 


mains during early embryogenesis (Figs. 7, 7; 8, 7, 3 ), and up to the stage of mature seed 
this cell degenerates. The embryogenesis in species under study corresponds to Onagrad 
type. In the mature seed the embryo is globular and is not differentiated into organs 
(Figs. 7, 7-77; 8, 7-77). 

The ovule and seed of G. conopsea are characterized by a more dynamic system of de¬ 
velopmental structures and fluctuated property of substance accumulation in them, and that 
is why they have more stages of structural-functional reorganization as a result. It turns out 
to be very diffucult to distinguish periods in their development. 

Archesporial cell (stage 1). The initiation of ovular primordia. First, the substances are 
accumulated in the ovary wall of G. conopsea : starch grains around the vascular bundles, 
and proteins in placental ridges (Figs. 5, 7). Gradually starch grains begin to appear in the 
placenta (++), but proteins and dextrines are seen in ovular primordium proper (+++), inc¬ 
luding the archesporial cell (++++) (Figs. 5, 2— 6). 

Megasporocyte before meiosis (stage 2). Differentiation of ovule structures, initiation 
of inner integument, postament and hypostase. In the apical and basal parts of the ovule 
starch (++) can be observed, but the middle part is characterized by high content of proteins 
and dextrines (+++). In the cytoplasm of the forming megasporocyte the protein content di¬ 
minishes (from ++++ to ++), dextrines disappear and starch appears (++). In the envelope 
of megasporocyte the deposition of callose occurs (Figs. 5, 7—9). 

Megasporocyte at beginning of meoisis (stage 3). The outer integument begin to deve¬ 
lop. In different structures of the ovule the specific distribution of investigated substances 
is observed. Starch is accumulated preferably in the funiculus and nucellar epidermis, whe¬ 
reas proteins are localized in outer integument, and dextrines — in the postament and hy¬ 
postase. In the cytoplasm of the megasporocyte there is a lot of starch grains, the proteins 
moved to its chalazal part (Figs. 5, 10; 6, 7). 
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Fig. 5. Gymnadenia conopsea , insoluble polysaccharide dynamics during ovule development. 

1 — cross section of developing ovary; 2— 4 — ovule arising on the placenta; 6 — ovular primordium, 7, 8, 10 — differentiation 
of the integuments, hypostase and postament in the ovule at the beginning of megasporogenesis; 5,9 — cross sections of the ovule 
at the stages, as in 4, 8. In the cells starch, dextrines and callose are seen as grains, dots and thick dark lines, respectively, a — 
archesporial cell, ac r — axial cell row, hi — hypostase initials; i i i — inner integument initials; m — megasporocyte; o i i — 
outer integument initials, pi — placenta; ps i — postament initials. Other abbreviations as in Figs. 1, 3, 4. Bars: 1 — 0.2 mm; 

2—10 — 0.03 mm. 

Functional megaspore (stage 4). Substance redistribution in the ovule structures is fo¬ 
und. Starch decreases in the cells of the nucellar epidermis (from ++ to +) and dextrines ap¬ 
pear (+) and the protein content grows (from ++ to +++) in these cells. The level of proteins 
diminishes in both integuments (from +++ to +). Starch disappears from megaspore chala- 
zal part and the proteins and dextrines are accumulated there (Figs. 6, 4 , 5). 

Megagametophyte following cellularization (stage 5). The hypostase cells begin to de¬ 
teriorate. The number of starch grains diminishes in somatic tissues of the ovule. Starch 
competely disappears from the megagametophyte and the proteins and dextrines are locali¬ 
zed there. 

Mature megagametophyte (stage 6). Total destruction of the hypostase outer layer. In 
the mature megagametophyte proteins and dextrines are present in the antipodal, apical 
part of the egg cell and in the middle part of synergids (Figs. 6, 9). 

Zygote and primary cell of the endosperm (stage 7). The cells of the nuclear epidermis 
are compressed. They lose starch and the dextrine content diminishes in them (from +++ to 
++). Starch disappears from the cells of the inner untegument and its amount decreases in 
the funiculus (form ++ to +). This substance is observed in the zygote, primary cell of the 
endosperm and intact synergid (Figs. 7, 7; 8, 7). 
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Fig. 7. Gymnadenia conopsea, insoluble polysaccharide dynamics during embryo and endosperm develop¬ 
ment. 

hyp — hypophysis, c a — apical cell, c b — basal cell, c i — inferior cell, /, /' — octant tiers, m — middle cell, s — 
suspensor. Other abbreviations as in Figs. 1, 3—6. Bar: 0.03 mm. 
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Fig. 8. Gymnadenia conopsea, protein dynamics during embryo and endosperm development. 
Protein amount is shown as dots of different density. Abbreviations as in Figs. 1, 3—7. Bar: 0.03 mm. 


Two-celled proembryo (stage 8). The cells of the nucellar epidermis and hypostase in¬ 
ner layer begin to degenerate, but in the former the level of protein grows (from ++ to +++). 
In the postament the dextrine amount diminishes (from ++ to +). Starch presents in both 
cells, and the proteins are found in the basal cell of the proembryo (Figs. 7, 2; 8, 2). 

Octant stage of the proembryo (stage 9). Total cell destruction of nucellar epidermis 
and hypostase. Starch is not seen in the outer integument. In the proembryo the proteins are 
localized preferably in the derivatives of the basal cell, and starch — in the derivatives of 
the apical cell (Figs. 7, 5—7; 8, 5—7). 

Early globular embryo (stage 10). The cells of the postament and inner integument have 
been destroyed. The proteins begin to appear in the lower derivatives of the apical cell 
(Figs. 7, 8—10; 8, 8—10). 

Late globular embryo (in the mature seed) (stage 11). The cells of the inner epidermis of 
the outer integument are destroyed. The proteins are present in the suspensor, lower deriva¬ 
tives of the apical cell, but starch — in the upper derivatives of the latter, and in the placen¬ 
ta (Figs. 7, 11; 8, 11). 

Thus, based on the results of the structural and histochemical investigations, eleven sta¬ 
ges of structural-functional reorganization in the development of the ovule and seed of 
G. conopsea were revealed (Fig. 9). The metabolite contents, as well as the developmental 
characteristics of different structures are very specific for each stage. Desplite the fact that 
the ovule and seed are characterized by high reduction of the majority of structures, those 
structures exist very long and show high metabolitic activities. 
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Fig. 9. Gymnadenia conopsea , protein and insoluble polysaccharide dynamics during ovule and seed de¬ 
velopment. 

In the upper part, the embryonal structures are presented from the archesporial cell to mature embryo and endosperm. 1 — 11 — 
stages of structural-functional reorganization; 0, +, ++, +++ — levels of storage substances: starch as thick line, proteins as thin 
line, dextrines as dotted line; 0—1 — levels of developing structures; A—D — relative time of arising (A), maximal development 
(B), on set of degeneration (Q and total disappearance ( D ) of different structures, a c — archesporial cell, dc — dyad of cells, 
em — embryo, en — endosperm, fr — fertilization, g em — globular embryo, m — megasporocyte, mg — megagametophyte, 
mt — megaspore tetrad, pr — proembryo. Stages of development are on absciss axis, and levels of developing structures and of 

substance content are on ordinate axis. 
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Luzula pedemontana (table 3) 


Additional peculiarities in the gynoecium, ovule and seed of L. pedemontana are the 
following. The gynoecium consists of three carpels. The ovary is superior and unilocular. 
The ovular primordia develop on an overhanging parietal placentae at the base of the ovary 
(so-called basal placentation). One vascular bundle enters an ovule from the placenta 
(Figs. 10, 1 — 4). Archesporium is one-, rarely two-celled. It transforms into megasporocyte 
with cutting off the parietal cell. Meiosis ends by formation of linear tetrad. The embryo 
sac develops by Polygonum type. The endosperm is helobial. Its chalazal cell persists up to 
early globular embryo (Figs. 11—13). Embryogenesis conforms to Onagrad type. Mature 
embryo is small, egg-shapecf, and well differentiated into organs (Fig. 14). 

Structural-histochemical analysis revealed some peculiarities in the dynamics of the 
structures and metabolite characteristics during ovule and seed development in L. pede¬ 
montana. The ovule and seed in this species are more complex systems (more constituent 
elements, very massive structures and tissues) than in Gymnadenia conopsea. We could 
distinguish the stages, as well as the periods, in their development. The latter are the follo¬ 
wing: 1st — ovular primordium formation, 2nd — initiation of ovular structures during the 
sporogenous cell formation, 3rd — formation of ovular structures (two integuments, nucel- 
lus, chalaza and hypostase) during the sporogenous cell transformation into the megaspo- 


TABLE3 


Characteristics of the developing ovule and seed in Luzula pedemontana 


Ovular features 

Number 
of layers 

Initiation 

time 

Disappearance 

time 

Seed features 



Crassinucellate ovule 



Nucellus: 





parietal tissue 

5-6 

SC 

Late globular em¬ 

Absent 




bryo 


lateral region 

9-10 

SC 

Also 

» 

postament 

5-6 

Meiosis onset 

Early globular em¬ 

» 




bryo 


podium 

4-5 

» » 

Maturating embryo Only upper portion 

epidermal layer 

1 

SC 


Persists 

nucellar cap 

2 

Zygotogenesis 


Persists as epistase 



Bitegmic ovule 



Inner integument 

2 

SC 

Two-celled proem¬ 

Only the inner epi¬ 




bryo 

dermis persists 

operculum 

3 

MT 

Four-celled pro¬ 

Absent 




embryo 


Outer integument 

4-5 

SC 


All cell layers 





persist 



Mesochalazal ovule 



Chalaza 1 

13-17 

1 SC 

1 

1 Also 



Sessile ovule 



Funiculus 


Absent 


Absent 

Hypostase 

8-9 

SC 


All cell layers 

Vascular bundle 

8-10 

Mature MG 


Also 


Note. MG — megagametophyte, MS — megasporocyte, MT — megaspore tetrad, SC — sporogenous cell. 
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Fig. 10. Luzula pedemontana , starch accumulation in the ovary, placenta and developing ovules. 

1 — cross section of developing ovary with 3 ovules; 2 — longitudinal section of receptacle and carpel with developing ovules; 
3 — these structures at the megasporocyte stage; 4 — ovary before fertilization, o — ovary, ov — ovule, r — receptacle, s — 
stigma, st — style. Other abbreviations as in Figs. 1, 3—8. Bars: 1, 2 — 0.1 mm; 3 — 0.3 mm; 4 — 0.2 mm. 


rocyte, 4th — initiation of the podium and postament in the nucellus at the onset of meiosis, 
5th — podium and postament formation during the competion of megasporogenesis, 6th — 
specialization of different tissues (the vascular bundle and placental obturator) during coe- 
nocytic phase of megagametophyte development, 7th — fertilization and first nuclear divi¬ 
sions in the endosperm, 8th — completion of nuclear divisions in endosperm, destruction 
of the cells of outer epidermis of the inner integument and initial lignification in the hypos- 
tase, 9th — onset of cellularization in the endosperm, destruction of the nucellar cells of the 
postament and those around the chalazal chamber of the helobial endosperm and transfor¬ 
mation into the sclerenchyma of the cells of the chalaza and raphe around vascular bundle, 
10th — completion of cellularization in the endosperm and almost total destruction of the 
nucellus, except for epidermal layer, podium and parietal tissue, 11th—maturation of the 
seed and cell destruction of the apical part of the podium. 

The stages of structural-functional reorganization in ovule and seed development of 
L. pedemontana are: 

Archesporial cell (stage 1). Starch presents in the receptacle (++++) and at the base of 
the ovary (+++) (Figs. 10, 2). Proteins (+++) and dextrines (++) are localized in all tissues 
of the ovular primordium, but predominantly in its apical part, including archesporial cell 
(proteins and dextrines +++). 

Sporogenous and parietal cells (stage 2). The level of protein remains high (+++) in the 
apical part of the ovule, where the nucellus, integuments and hypostase are formed and di¬ 
minishes in the basal part (chalaza and raphe +), besides the bands of procambial cells (inc¬ 
reases from ++ to +++). As far as dextrines the tendency to increasing of their level was ob¬ 
served in some structures (integuments, from ++ to +++) and to decreasing — in others 
(nucellus and hypostase, from ++ to +). In the sporogenous and parietal cells the dextrine 
content also diminishes in comparison with the archesporial cell (from ++ to +). 

Megasporocyte before meiosis (stage 3). High level of protein content remains in the 
apical part of the ovules. The dextrine amount grows in the nucellus and hypostase (from + 
to +++), and, alternatively decreases in the integuments (from +++ to ++). The latter and 
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Fig. 12. Luzula pedemontana, micropylar (7) and chalazal (2) parts of developing seed at the globular em¬ 
bryo stage. 

ch c — chalazal cell of the endosperm, n c — nucellar cap, v b — vascular bundle. Other abbreviations as in Figs. 1, 

3—8, 10, 11. Bar: 0.03 mm. 






Fig. 13. Luzula pedemontana , starch dynamics in the developing seed. 

emb — embryo, end — endosperm. Other abbreviations as in Figs. 1, 3—8, 10—12. Bars: 1, 2 — 0.1 mm; 3 — 0.5 mm; 

4, 5 — 0.3 mm. 

also raphe and chalaza have a few starch grains (+) (Fig. 10, 3). Megasporocyte as a spo- 
rogenous cell is characterized by high level of proteins (+++) and low level of dextri- 
nes (+). 

Megasporocyte at meiosis prophase I (stage 4). In some structures the content of some 
substances diminishes: proteins (outer integument 0, inner integument +, besides the apical 
part), dextrines (the basal region of the nucellus ++, in its other regions 0). In the dividing 
megasporocyte the proteins are predominantly accumulated in its middle part (+++), but 
dextrines are distributed all over the cytoplasm (+++). 

Functional megaspore (stage 5). Proteins and dextrines are accumulated preferably in 
the podium, postament, hypostase and procambial cells of the raphe (proteins +++, dextri¬ 
nes ++, exept hypostase, where +++), whereas starch — in the integuments, chalaza, raphe 
and the apical part of the nucellus (+), and tannins — in some cells of the chalaza and rap¬ 
he. The polarity in distribution of proteins and dextrines in the chalazal megaspore remains 
in the megasporocyte, and the content of these substances is equal at both poles of the me- 
gagametophyte (+++). 
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Fig. 14. Luzula pedemontana, insoluble polysaccharide dynamics during embryogenesis. 


co — root cap, h — hypophysis, icc — initials of central cylinder of shoot and root, iec — 
ter cells of middle cell, q — quadrant cells, pco — cotyledon, phy — hypocotyl, pvt - 

Figs. 1, 3—8, 10—13. Bar: 0.03 mm. 


initials of root cortex, n and ri — daugh- 
- shoot apex. Other abbreviations as in 


Mature megagametophyte (stage 6). The dextrine amount grows in the podium (from 
++ to +++) and starch — in the outer integument (from + to ++) (Fig. 10, 4). Starch disap¬ 
pears from the apical region of the nucellus and dextrines can be also observed there as well 
as in the placental obturator (in the latter +++, but in the former ++). The high levels of pro¬ 
teins and dextrines are present in all cells of the megagametophyte (particularly in the anti- 
podals), except the central cell. 

Zygote (stage 7). Differential localization of starch occurs: outer integument (+++), la¬ 
teral region of the nucellus (++), inner integument, chalaza, zygote and endosperm (+). 
Proteins are localized in the hypostase, podium (+++) and parietal tissue (++). Tannins be¬ 
gin to accumulate in the inner integument (Figs. 11; 13, 7; 14, 7, 2). 



Two-celled proembryo (stage 8). Thick polysaccharide layer is deposited on the outer 
tangential wall of the basal cell in the proembryo. Starch increases in the lateral region of 
the nucellus (from ++ to +++). High level of proteins and average level of dextrines are fo¬ 
und in the parietal cells (Figs. 13, 2; 14, 3 , 4). 

Early globular embryo (stage 9). High level of starch remains in the outer integument 
and chalaza. Starch begins to accumulate in the hypostase cells and disappears totaly from 
the majority of the cells of the lateral region of the nucellus, exept for the epidermal layer. 
The deposition of the callose on the tangential cell walls of parietal tissue occurs. The cells 
of the inner epidermis of the inner integument are completely filled with tannins. The latter 
appear in the lignified cells of the hypostase. Dextrines and proteins disappear from the hy- 
postase and their content diminishes in the podium (from +++ to +). Starch disappears from 
the embryo cells and dextrines and proteins are found there (+++) (Figs. 12; 13, 3\ 
14, 5—10). 

Late globular embryo (stage 10). Starch continues to accumulate in the endosperm and 
outer integument (+++). Besides, proteins are revealed in the peripheral layers of the en¬ 
dosperm (+++). High levels of proteins and dextrines remain in the embryo (Figs. 13, 4; 14, 
11—13). 

Mature embryo (stage 11). Proteins are accumulated in the persisting epidermal layer of 
the nucellus. The epidermal cells of the entire ovule begin to secrete polysaccharide muci¬ 
lage. Dextrines disappear from the embryo and protein grows in it. Tannins are localized in 
the inner epidermis of the inner integument, hypostase, chalaza and partly in the mesotesta. 
Considerable amount of starch is present in the endosperm and proteins — in the embryo 
(Figs. 13, 5; 14, 14). 


Discussion 

Morphological and fuctional periodicities of the ontogeny are determined differently. 
We used the term «stage» to mean an interval of time characterized by structural-functional 
reorganization in ovule and seed development. The longer interval of time with a relatively 
constant character of developing structures are designated as «period» (Shamrov, Nikiti- 
cheva, 1992; Shamrov, Anisimova, 1993b; Shamrov, 1995, 1996). 

Our investigation has shown that species studied differ in both the quantity and the cha¬ 
racteristics of the stages in ovule and seed development. First, the development is conditio¬ 
ned by variation in the ovule and seed structure, by the diverse dynamics of metabolite ac¬ 
cumulation, and possibly by peculiarities of substance transport. More complex ovules and 
seeds difined by the number of constituent elements and massiveness of the structures are 
characterized by a large number of critical stages in their development, and by the transiti¬ 
on from stage to stage bearing fluctuating property. Therefore, based on the data available, 
we can conclude that common critical stages for both the crassi-, tenui- and medionucellate 
ovules (archesporial cell, megasporocyte before meiosis, early and late globular embryos, 
mature embryo) explain the general direction in the formation of reproductive structures 
and surrounding tissues (Figs. 9; 15). 

The specific stages may have different implications from one species to another. Some 
of them verify that the ovule belongs to a specific type. In Luzula pedemontana the ovule is 
characterized by very massive structures (it is a crassinucellate, bitegmic and mesochalazal 
ovule), which as a rule begin to degenerate at the middle stages of the embryogenesis. Its 
specific stages are stages 2 and 8. During the stage 2 , the sporogenous and parietal cells are 
formed. At the time of stage 8 (two-celled proembryo), proteins and dextrines are accumu¬ 
lated in the parietal tissue through which the apical transport route to the developing emb¬ 
ryo is established (Shamrov, 2000). 

In the medionucellate, bitegmic, and leptochalazal ovule of Gymnadenia conopsea the 
destruction processes of the structures occur during megagametophyte maturation. For that 
reason, one of the critical stages is the stage 5 (megagametophyte following cellularizati- 
on), when the outer hypostace cells begin to deteriorate, and starch grains nearly disappear 
from the somatic tissues of the ovule. Another stage in the ovule development of G. conop- 
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Fig. 15. Stages of structural-functional reorganization in ovule and seed development of Gentiana cruciata 

( 1 ) and Luzula pedemontana (2). 

Developmental stages are on the absciss axis, and stages of structural-functional reorganization are on the ordinate axis, hem — 
heart-shaped embryo, mat — maturation, sc — sporogenous cell. Other abbreviations as in Fig. 9. 


sea is stage 8 (two-celled proembryo), which is connected with the degeneration of the mi¬ 
cellar epidermis and inner hypostase cells. 

In the tenuinucellate, unitegmic, and mesochalazal ovule of Gentiana cruciata , the 
transformation processes of the structures take place in still earlier developmental period. 
The stage 3 (megaspore tetrad) is considered to be specific stage in this species. Initial de¬ 
generation of the nucellus is correlated with the formation of procambial cell rows in the 
raphe and the subsequent increase and transport of metabolites through vascular bundle and 
their accumulation in- most cells of the ovule. 

On the other hand, the species with different ovule types can have the same specific sta¬ 
ges, and the two-celled proembryo provides an example. In Gymnadenia conopsea the de¬ 
generation of structures (the nucellar epidermis and the inner layer of the hypostase) oc¬ 
curs, whereas in Luzula pedemontana the structures show no signs of destruction, and me¬ 
tabolism intensity grows. There are also specific stages, which indicate their lability in 
different taxa with the same ovule type. For example, the tenuinucellate, unitegmic, and 
mesochalazal ovules of Gentiana cruciata and Swertia iberica from the Gentianaceae 
(Shamrov, 1990, 1991) show various dynamics of substance during development (table 4). 
Thus, the ovule of S. iberica (archesporial cell, megasporocyte and megagametophyte) 
contains more proteins, while that of G. cruciata has more starch. These differences in sub¬ 
stance accumulation appear to be connected with metabolite transport. Metabolism in 
G. cruciata relies chiefly on carbohydrate, whereas in S. iberica protein metabolism is pre¬ 
dominant. This position is confirmed by ultrastructural studies which give evidence that 
metabolism type is mainly correlated with the endoplasmic reticulum structure (rough and 
smooth types of ER, cistemoid and tubular forms of ER — Plyushch, 1992). Another im¬ 
portant difference between Gentiana and Swertia is worth mentioning: Swertia species are 
chloroembryophytes while Gentiana species are leucoembryophytes (Yakovlev, Zhukova, 
1973). 

According to the literature, the number of stages, characterized by the change of struc¬ 
tural and functional properties, exists in the embryogenesis. One of them is the stage of the 
two-celled proembryo, the cell sizes of which are determinated. A gnom mutation in Arabi- 
dopsis thaliana is connected with alteration from asymmetric to equal zygote division 
(Mayer et al., 1991). Similar processes leading to the developmental disturbance can be ob¬ 
served during somatic embryo development of Triticum aestivum in vitro culture (Batygina 
et al., 1992). During very long globular stage of embryogenesis the histogenesis and prepa¬ 
ration to organogenesis take place. Therefore, this stage is subdivided into several interme¬ 
diate stages. Each of them can be crucial in different plants. The first stage — early globu- 
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TABLE 4 


Dynamics of substance accumulation in Gentiana cruciata and Swertia iberica 
during ovule development 


Stages 

Ovule and ovary 

Gentiana cruciata 

Swertia iberica 

structures 

starch 

dextrines 

proteins 

starch 

dextrines 

proteins 

1 

Archesporial cell 

4-4-4-4- 

0 

0 

4-4- 

0 

4-4-4-4- 


Ovular primordium: 


0 

4-4-4- 


0 

4-4-4- 


epidermis 

4-4-4- 







subepidermis 

4-4-4- 



4-4- 




Placenta 

4-4-4- 

0 

4-4-4- 

4-4- 

0 

4-4- 


Ovary wall 

+++4- 

0 

4- 

4-4-4-4- 

0 

4- 

2 

Megasporocyte 

++ 

0 

4- 

4- 

0 

4-4-4-4- 


Ovular primordium (sites of 








initiation): 








nucellus 

0 

0 

4-4-4-4- 

0 

0 

4-4-4-4- 


integument 

0 

0 

++++ 

4-4- 

0 

4-4-4-4- 


chalaza 

4-4-4- 

0 

4- 

4-4- 

o i 

0 


hypostase 

4 — 

4-4- 

4-4- 

4-4- 

0 

4-4-4-4- 


axial cell row 

0 

4-4-4- 

4-4-4-4- 

0 

4- 

4-4-4-4- 


Placenta 

+4- 

0 

4- 

0 

0 

4- 


Ovary wall 

4- 

0 

0 

4-4-4- 

0 

0 

3 

Megaspore tetrad 

4-4- 

0 

4- 

4- 

0 

4- 


Nucellus 

0 

4-4-4- 

4- 

0 

4-4-4- 

4- 


Integument: 

4-4-4-4- 

0 


4-4-4- 

0 



outer epidermis 



4- 



4-4- 


endothelium 



4-4-4-4- 



4-4-4-4- 


parenchyma 



0 



0 


Chalaza 

4-4- 

4- 

4- 

4-4-4- 

0 

0 


Hypostase 

0 

4-4- 

4-4-4-4- 

4- 

4- 

4-4-4-4- 


Raphe 

4-4-4- 

4-4-4- 

0 

4-4- 

4- 

0, 


procambial cells 

4- 

4- 

0 

4- 

4- 

0 


Placenta 

4- 

0 

0 

4- 

0 

0 


Ovary wall 

0 

0 

0 

4-4- 

o 

0 

4 

Developing megagametophyte 

Mature megagametophyte 

4-4- 

0 

4-4- 

0 

0 

4-4- 


egg cell 

4- 

0 

0 

4- 

0 

4- 


synergids 

o 


4-4-4-4- 

0 

0 

4-4-4- 


antipodals 

0 


4- 

0 

0 

4-4-4-4- 


central cell 

4-4-4- 


° 

4-4- 

0 

0 


Integument: 








outer epidermis 

4 — 1 —!— h 

0 

0 

4-4-4- 

0 

0 


endothelium 

0 

4- 

4-4- 

0 

+4- 

4-4- 


parenchyma 

0 

0 

0 

4-4- 

4-4- 

0 


Chalaza 

4- 

0 

4-4- 

4-4- 

0 

0 


Hypostase 

0 

4—f-4- 

0 

0 

4-4-4- 

4-4- 


Raphe 

4-4- 

0 

4- 

4- 

4- 

0 


procambial cells 

4- 

0 

4- 

4- 

4- 

4- 


Placenta 

4-4-4- 

0 

4- 

4- 

4- 

0 


Ovary wall 

4- 

0 

4- 

4- 

0 

0 


Note. The levels of substance in the cells of different tissues are shown symbolically as follows: very high (++++), 
high (4-4-4-), average (++), low (+), lacking (0). 
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lar embryo when the protoderm (embryoderm) is differentiated (Batygina, 1974; Yakov¬ 
lev, 1981; Mansfield, Briarty, 1991). This stage is crucial as the exponental growth of the 
embryo and buildup of labelled uridine is starting (Nagato, 1979), and the embryo cells re¬ 
ach the minimal volumes (Vallade, 1989). The second stage — midglobular embryo — 
spreads all over the embryo during the histogenesis. The third stage — late globular emb¬ 
ryo — characterizes the embryo before organogenesis (Mansfield, Briarty, 1991; Marilyn 
et al., 1993; Laux, Jurgens, 1994). In the species studied here, crucial stages during globu¬ 
lar embryo development are early and late globular embryos. 

The heart-shaped embryo stage is also crucial because it marks the establishment of bi¬ 
lateral symmetry and formation of cotyledons and provascular tissue within the embryo 
(Natesh, Rau, 1984; Laux, Jurgens, 1994). As experimentally demonstrated, the polar tran¬ 
sport of auxins is essential for the transition from radial to bilateral symmetry. The changes 
in the symmetry can be blocked by inhibitors of auxin polar transport and they subsequent¬ 
ly result in the aborted embryos (Liu et al., 1993a). The most significant stage of embryo- 
genesis is the autonomy stage, when the embryo moves up to independent developmental 
pathway (Vasilyeva et al., 1987). 

The ovules and seeds are complex dynamic systems with fluctuating property of deve¬ 
lopment of their elements. The significance of the environment in the realization of the de¬ 
velopmental embryo program can be revealed only experimentally. The experimental in¬ 
vestigations confirmed the presence of some stages (critical stages) which are very sensiti¬ 
ve to the effects of various factors on the embryo development. Studies on Eranthis 
hiemalis (Haccius, Trompeter, 1960), Brassica juncea (Liu et al., 1993b), mutants of Ara- 
bidopsis thaliana (Meinke, 1991) h Zea mays (Sheridan, Neuffer, 1982; Sheridan, Clark, 
1993) show that the ovule, seed and embryo abortion takes place exactly during critical sta¬ 
ges of the embryogenesis. 
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PE3IOME 

CeMH3anaTOK H CeMfl HBJMIOTCH HHTerpHpOBaHHbIMH flHHaMHHCCKHMH CHCTCMaMH. CTpyKTyp- 
Ho-<j3yHKUHOHaJibHbie B3aHMocBH3H Meamy HyuejuiycoM, hht eryMeHTaMH, 3apoflbinieBbiM mcuikom, 3a- 
pOflbimeM H 3HflOCnepMOM, OCHOBHbIMH 3JieMCHTaMH 3THX CHCTCM, OnpefleJMIOT CneiJH<})HKy pa3BHTHH 
3apoflbinia h, b KOHeHHOM cneTe, ceMeHHyio penpoayKijHK). 
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Mop(JjojiorHHecKyio h (JjyHKijHOHajibHyio nepHOflHHHocTb b oHToreHe3e onpeflejwioT no-pa3HOMy. 
B npouecce pa3BHTRa ceMjnanaTKa h ceMeHH HaMH BbmejunoTca KpaTKOBpeMeHHbie «ct3^hh CTpyx- 
TypHo-4>yHKUHOHajibHoii nepecTpoiiKH» h 6 ojiee npoaojiXHTejibHbie «nepHOflbi» c OTHocmejibHo no- 
ctohhhhm xapaKTepOM pa3BHBaiomHxcH CTpyKTyp. H3yneHHbie bh^m pa3JiHHaiOTCH hhcjiom h xapax- 
TepHCTHKoii ct3^hh, hto o 6 ycjioBJieHo npexme Bcero pa3HbiM CTpoeHHeM ceMjmnaTKa h ceMeHH, pa3- 
hoh ^HHaMHKOH HaKoruiCHHH HeKOTOpwx MeTa 6 ojiHTOB h, BepOHTHO, oco 6 eHHocTHMH TpaHcnopTa 
BemeCTB. Ha OCHOBaHHH HMewmHXCH flaHHbIX MOXHO npHHTH K 3aKJIK)4eHHK), HTO CTaflHH, o 6 mHe 
Kax jxjw KpaccHHyuejuwTHbix, Tax h TeHyn- h MeflHOHyijeJUiJiTHbix ceMH3anaTKOB (apxecnopHaJibHasi 
KJieTKa, MeracnopouHT nepea MeH030M, pammH h no3flHHH nio 6 yjiflpHbiH 3apoflbim, 3pejibiH 3apo- 
Abiui) cBHAeTejibCTByioT 06 ochobhom HanpaBneHHH b pa3BHTHH penpoayKTHBHbix CTpyKTyp h oxpy- 
xaiomHX TKaHefi. CneijH(J)H 4 ecKHe ctbahh Moryr pa3JiHHaTbca b 3 aBHCHMOCTH ot BH^a pacreHHHi 
1) yxa3biBaTb Ha npHHa,HJie}KH 0 CTb ceMH3anaTKa H3yHaeMoro BH^a k onpe^eneHHOMy rany, 2) cBnije- 
TeJIbCTBOBaTb O Jia 6 HJIbHOCTH B npOXOXCfleHHH CTa^HH y pa3HbIX BHflOB C OflHHaKOBbIM THnOM CeMH3a- 
naTKa, 3) coBnaaaTb y bh^ob c pa3JiHHHbiM ranoM ceMJBanaTKa. 
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PaccMOTpeHH aHaTOMo-MopcJjojiorHHecKHe oco6chhocth 4 bhaob nanopoTHHKOB pona Asplenium : A. septent- 
rionale, A. trichomanes , A. adiantum-nigrum , A. ruta-muraria. C yneTOM xapaKTepa MecToo6HTaHHB, xcH3HeHHLix 
4>opM, ocobeHHocTeH BHeuiHero h BHyrpeHHero cTpoemw Banfi h nepeuiKOB, pHTMa ce30HHoro pa3BPrnw AaHa 
oueHKa hx aAairraitHOHHMX bo3moxhoctch no OTHomeHHio k cBeTOBOMy h BOAHOMy pexcHMaM. 

KmoneBtie cjiOBa: aKononmecKaa AHamocTHKa, boahbih netjwijHT, cbctoboh pexcHM, cKanbHMe nano- 
poTHHKH, Asplenium. 


H3yneHHe 6 hojiofhh h rhrtomhh pacTeHHH b cprbhhtcjibhom iuiaHe no3BOJixeT cyflHTb 
06 hx ochobhlix HanpaBJieHHax h 3aKOHOMepHOCT«x aflairraiiHH k onpe^ejieHHbiM ycjiOBH- 
RM o6HTaHHR. TpaflHIJHOHHO TaKHe HCCJieflOBaHHR npOBO^RTCR Ha UBeTKOBbIX pacreHHHX. 
IlanopoTHHKH b 3tom oTHomeHHH cjia6o H3yneHbi h, HecMOTpR Ha o 6 hjihc CBoaoK (Sade- 
bek, 1902; Bower, 1923, 1935; Verdoom, 1938; Guttenberg, 1966; Bierchorst, 1971; Ogu- 
ra, 1972; Kramer, Green, 1990, nap.), Tpyimo Hanra HHcJiopMamno 06 ajjairniBHOM 3Hane- 
HHH MOp(|)OJIOrHHeCKHX H aHaTOMHHeCKHX OCo6eHHOCTeH CTpOeHHR BaHH 3THX paCTeHHH. 
He MeHee HHTepeceH h iiohck noflxojoimHx aHaTOMO-Mop^ojioraqecKHx npH3HaKOB, koto- 
pbie motjih 6bi cjiyxHTb ucjirm anaraocTHKH. 

Mbi HccJieflOBanH Ha TeppHTOpHH 3anaflHoro 3aKaBKa3ba 4 BH^a po^a Asplenium L. 
(Aspleniaceae ), Han6ojiee iimpoKO npe^CTaBJieHHbie Ha TeppHTOpHH Pocchh: A. trichoma¬ 
nes L., A. septentrionale (L.) Hoffm., A. adiantum-nigrum L. h A. ruta-muraria L. Ohh 
neTKo paajiHHaiOTCR no 3KOJiorHHecKOH npHyponeHHocTH h MopcfiojiorHH cnopocjjHTa. 
A. adiantum-nigrum — peflKHH nanopoTHHK b Pocchhckoh Oe^epaiiHH h BCTpeqaeTcx 
TOJibKO Ha K>ro-3anaae KpacHOflapcxoro Kpaa. Bee 4 BH^a H3BecTHbi xa k JiexapCTBeHHbie 
pacTeHHR, HcnoJib3yeMbie b HaynHon MejpmHHe (IHpeTep, KapHHmHHa, 1975). flocxojibxy 
ohh rbjmiotcr (JiaxyjibTaTHBHbiMH neTpocjjHTaMH, npeanaraeTca Hcnojib30BaTb hx jijix ajib- 
nHHapneB (BomraxoBa, 1979), Ha cojmeHHbix MecTax (A. septentrionale , A. ruta-muraria) 
h b TeHH (A. septentrionale , A. ruta-muraria , A. trichomanes). 

MaTepnaji h MeTOAHxa 

IIoJieBbie pa6oTbi npoBejjeHbi b Hione—aBiycTe 1995 r., b anpene—Mae h ceHTfl6pe 
1996 r. b AnmepoHCKOM h TyancHHCKOM panoHax KpacHoaapcxoro xpaa, b hhxchcm h 
cpejmeM ropHbix noaeax b 6yKOBO-rpa6oBbix Jiecax Ha BbicoTax ot 300 no 750 m Haa yp. m. 
IIpoaHajiH3HpoBaHo ot 20 ao 40 3X3eMiuwpoB xaxmoro BKma, Bcero — 120 pacTeHHH. 
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EnoMopcJiojiorHqecxaa xapaxTepncraxa bhaob aaHa comacHo MeTo^nxe H. T. Cepe6- 
paxoBa (1962, 1964) h T. H. Cepe6paxoBoii (1980). 

flna aHaTOMHHecKHX HccjieaoBaHHH HcnojiL30BaH Kax xhboh MaTepnan, Tax h o6pa3Ubi 
pacTeHHH, BLwepxcaHHbie b cmcch bo^li, 3TaH0Jia h niHiiepHHa. H3yqajm ruiacTHHxy h qe- 
pernoK (noa BaneH h b ero ocHOBarora). Cpe3bi (napaaepMajibHbie h nonepeqHbie) totobhjih 
no o6n^enpHHHTOH MeTO^nxe (EapbixHHa h ap., 2000). Tpaxenabi, Me3oc|)HJiJi Bann n bo- 
JiOKHa cKjiepeHXHMbi aHajiH3HpoBajm Ha MauepupoBaHHOM MaTepnajie. AHaTOMHqecxne 
pucyHKH BbinojiHeHbi npn noMomn pncoBajibHoro annapaTa PA-4. 

Kax n3BecTno, Han6ojiee cnjibHoe B03jteiiCTBHe Ha pacTeHHe oxa3HBaioT oco6chhocth 
CB eTOBoro h Bo^Horo pexHMa 6HOTona, nosTOMy npn oueHxe aflanTaimoHHoro 3HaqeHHa 
aHaTOMO-MopcjjojiornqecxHX npH3HaxoB nccjiejiyeMbix pacTeHHH hbmh yqTeHO hx OTHorne- 
HHe npexme Bcero x (JjaxTopaM CBeTa h BjiaxuocTH. Ilpn stom mh oxaaeM ce6e OTqeT b tom, 
hto HeT hh oflHoro cjiaxTopa aSnoTHqecxoH cpeflbi, bjihhhhc xoToporo He hochjio 6bi xoMn- 
jiexcHoro xapaxTepa. CjieaoBaTejibHO, oco6chhocth BereTaTHBHbix opraHOB pacTeHHH He- 
cyr neqaTb npncnocoOjieHHH cpa3y x HecxojibXHM (JjaxropaM cpeflbi, h, Hao6opoT, o^hh 
4>axTOp cpeflbi MoxceT Bbi3BaTb uejiMH cnexTp CTpyxTypHbix h apyrax H3MeHeHHH, BbiaBJiae- 
MblX Ha pa3HMX ypOBHHX HCCJieflOBaHHH pacTeHHH. 

Pe3yjibTaTbi HCGJiejjOBaHHX 

Asplenium septentrionale — 3ana^HoaMepHxaHo-eBponeHCxo-ioxcHocH6HpcxHH rop- 
hmh bkw (rypeeBa, 2001). T. Reichstein (1984) OTMeqaeT, hto oh pacnpocTpaHeH bo Bcex 
o6nacTax apeBHHx ropHbix chctcm ot EBponbi ao 3ana^HOH A3hh. 

B panoHax Hamero nccjieflOBaHHa (CeBepo-3anaflHbm KaBxa3) A. septentrionale npo- 
H3pacTaeT ot HHXHero ao cpejmero ropHbix noacoB b ay6oBbix, jiy6oBO-rpa6oBbix h 6yxo- 
bmx jiecax. BcTpeqaeTca b TpemnHax cxan, cpe^H poccbinen xaMHen, HHoraa Ha noqBe 
Mexjjy xaMHHMH, npeHMymecTBeHHO Ha OTxpbiTbix ocBememibix hjih CHJibHO pa3pexeHHbix 
jiecHbix yqacTxax xaMCHHCTbix cxjiohob ioxchoh 3xcno3Hmm. TnnHqeH ana nopoa, He co- 
flepxamHX XaJIbllHH. PH30M XOpOTXHH, IJHJIHHflpHqeCXHH, paflHaJIbHOCHMMeTpHqHblH, xo- 
coropH30HTajibHbiH, juihhoh ot 1—2 flo 5 —6 cm h 6ojiee, BeTBHTca flo 4 — 6 nopa^xoB, 
HHoma 6ojiee. flnHHa BeTBefi — 1—2 cm. IIlHpHHa oceBOH qacra pH30Ma — 1—2 mm. IIpo- 
BOAamaa CHCTeMa B3pocjioro pH30Ma A. septentrionale (xax h Bcex HccjieflOBaHHbix bbwob) 
npeacTaBJieHa flHXTHOCTejioii (Bir, 1970; Kramer, Green, 1990). Ha xaxyjoii ero bctbh 
o6biqHO 6biBaeT 2—3 cnopoHOcamne Bann oflHoro ce30Ha rnnoc 6 —7 Bann npoumoro 
ro#a (t. e. npoaoJiXHTejibHOCTb jkh3hh Bann 6ojibine roaa). B uejioM Ha pacTeHHH MOxeT 
6biTb ot 10 ao 60 h aaxce 6ojiee 200 BaHH, TOJibxo npoumoroflHHe yxe qacraqHO pa3py- 
meHbi h o6biqHO ot hhx ocTaiOTca Jinmb qepemxn. KpoMe 3Toro qacTb bbhh npe^CTaBneHa 
no nojiOBHHbi coxpaHHBuiHMHca qepemxaMH. npoxcnMajibHaa qacTb pH30Ma noxpbiTa ot- 
MepmHMH cf)HJiJionoflHaMH, xoTOpbie coxpaHaiOTca Hecxojibxo JieT, nocTeneHHO pa3py- 
maacb. 

BepxymeqHaa noqxa, Bxjnoqaiomaa 6—7 3aqaTXOB Bann, rycTO noxpbiTa pemeTqaTbiMH 
qemyaMH (Reichstein, 1984). B3pocjibie oco6h, xax npaBHJio, cocToaT H3 OT^ejibHbix, ^o- 
BOJibHO CHJibHO BeTBamnxca napTHxyn, oqeHb iijiotho c6jmxeHHbix, c CHJibHO nepenneTeH- 
HbiMH xopHaMH. IIpoflOJiacHTenbHOCTb OHToreHe3a — ao 40—60 JieT. 

CpeflHeB03pacTHbie cnopoc^HTbi hmciot MOHOMOpc^Hbie flBaxflbi-TpHXAbi nepHCTbie 
njiacTHHXH BanH c xoHeqHbiMH y3XO-xnHHOBHmHbiMH nepbaMH (pHC. 1, a). Ilepba uejibHO- 
xpaiiHbie, 3aocTpeHHbie, y Bepxymxn qacTO BHJibqaTO-3y6qaTbie hjih nepHCTO-pa3^enbHbie; 
qepemxn .zuiHHHbie, npn ocHOBaHHH qepHO-6ypbie, Bbirne — 3ejieHbie. ITpeflejibi 3HaqeHHH 
BejinqHH, xapaxTepH3yiomHX H3MeHqHBOCTb Bann, npHBeAeHbi b Ta6ji. 1. Ha xaac^oM nepe 
Bann pacnonaraeTca B^ojib xchjiox no 2—3 JiHHeiiHbix copyca c jiHHeHHbiM HHfly3HeM. 
K cnopOHomeHHK) pacTeHHe nepexo^HT b B03pacre 12 — 15 JieT. 

Ha nonepeqHOM cpe3e aopcHBeHTpajibHaa miacTHHxa nepa Bairn b o6jiacTH pacnojioace- 
HHa xcHJiox HMeeT BbicTynbi, qncjio xoTopbix xojie6jieTca b 3bbhchmocth ot ypoBHa cpe3a 
ot 2 so 4 (pHC. 1, e). Ohh 6ojiee BbipaxeHbi Ha a6axcnajibHOH CTopoHe. Ha^ h no« Bbicryna- 
mh h no xpaio iuiacTHHXH nepa pacnojiaraiOTca 1— 2 cyOsnnaepMajibHbix cjioa tojictoctch- 
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Phc. 1. OpameHT BaiiH (la), nepwi 1-ro nopa^Ka (2a — 4a) h nonepenHwe cpe3bi Bairn (16 — 46). 

Bhabi: 1 — Asplenium septentrionale, 2 — A. trichomanes , 3 — A. ruta-muraria, 4 — A. adiantum-nigrum. le — cxeMa 
nonepeHHoro cpe3a BaiiH, 3e — KJieTKa Me30<{>HJUia (MauepHpoBaiiHBiH MaTepnan). mc — MepHcrejia, M(j? — Me3o<|)HJUi, m k — 
TOJiCTOCTeHHBie kjictkh, an — ammepMa. MacinTa6Hwe jihhchkh, mm: la — 2.6; 16—36 — 0.03; le — 0.07; 2a — 0.5; 3a — 1.3; 

3e — 0.01; 4a — 0.21; 46 — 0.04. 


Hbix KjieTOK (Tojnmraa o6ojioqeK He npeBbimaeT TOJimHHy ctchok ochobhmx kjictok ann- 
aepMbi). 

^HjiKa, nocTpoeHHaa no rany aM(|)HKpH6pajibHoro nymca, npeacTaBJweT co6oh Mepn- 
CTejiy H3 2—3 JionacTen kchjicmm, OKpyacaiomeH ee (JmoaMbi, napeHXHMbi h nepHUHKJia. 

Kax bhaho Ha nonepenHOM cpe3e nepa, BepxHjra ammepMa coctoht H3 cjia6oBbinyKJibix 
noKpoBHbix KJieTOK (pnc. 1, 6 ). HapyxHbie TaHreHTajibHbie ctchkh hx noKpbiTbi KyraKy- 
jioh. Ohh HecKOJibKO TOJime BHyrpeHHHx TaHreHTajibHbix h aHTHKjiHHanbHbix ctchok. Ha 
napaaepMajibHbix cpe3ax (pnc. 2, 16) o6HapyaceHa pa3HOo6pa3Haa cjiopMa anH^epManb- 
hhx kjictok: ot jionacTHon (Mexmy BbicTynaMH nepa) co cna6oH3BHjmcTbiMH aHramiH- 
HanbHbiMH cTeHKaMH no BbiTflHyTbix b TuiHHy napajuiejibHO npo^ojibHOH och nepa nan jkhji- 
KaMH. 

Y KjieTOK 1—2 cjioeB xjiopeHXHMbi, npHMbiKaiomHx k BepxHen ammepMe, fljimia 6ojib- 
men nacTbio npeBbimaeT mnpnHy, ho b to ace BpeM5i HMeiOTca kjictkh c paBHbiMn juihhoh h 
mnpHHon. IIoaTOMy o ranmiHOM CTOJi6naTOM Me30(|)HJuie roBopnTb He npnxoflHTCfl. Mexc- 
KJieTHHKH He6ojibHrax pa3MepoB. Ijiy6xe jiexaT 2—3 cjioh MHorojionacTHbix, 6ojiee pbix- 
jio pacnojioxeHHbix kjictok. BoKpyr MepHCTeJibi kjictkh pacnojiaraiOTca BemjoM, Hano- 
MHHaa no TonorpacfiHH naHHKOHflHbiH ran Me30(f)HJiJia 3JiaKOB. Bann ranocTOMaraqe- 
CKHe. YcTbHiia pacnojioxeHbi npoaojibHbiMH pa^aMH b hhjkhch ammepMe Meatfly 
BbicTynaMH nepbeB (b yrjiy6jieHirax Meatfly xmiKaMH). IIoKpOBHbie kjictkh, KaK h kjictkh 
BepxHen annflepMbi Hafl BbicTynaMH, BbrnrayTbi napajuiejibHO npoflOJibHOH och nepa. Ctch- 
kh arax KjieTOK TOJime no KpaHM BbiCTynoB. YcTbHHHbiH annapaT aHOMOunrabiH 
(pnc. 2, la ). YcTbHiia pacnojioateHbi hjih Ha oahom ypoBHe c noKpoBHbiMH KjieraaMH, hjih 
Bbime hhx. BpiomHbie ctchkh 3aMbiKaiomHx kjictok o6pa3yioT KyraKyjrapHbie bbjihkh, 
orpaHHHHBaiomHe nepeflHHH h 3aflHHH abophkh. 
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TAEJIHUA 1 

IIpeflejiH 3HaneHHH bcjihhhh, xapaKTepH3yiomHX H3MeHHHB0CTb cnopOHOCflmnx BaHH 


IIpH3HaKH 

Asplenium 

septentrionale 

Asplenium 

trichomanes 

Asplenium 

ruta-muraria 

Asplenium 
adiantum-nigrum 

Hhcjio BaHH Ha oco6b 

10-60 

15-20 

8-18 

5-10 

fljIHHa BaHH C HepeiHKOM, CM 

5-12 

10-25 

10-15 

35-38 

Pa3Mepbi nepbiuiKa BaHH, mm 


.HjiHHa 



10.0-25.0 

1 5.0-7.2* 

1 3.0—7.0 

1 5.0-12.0 



IIlHpHHa 



1.0—1.5 

4.5—6.0* 

3.0—4.0 

4.0—6.0 

TojmjHHa iuiacTHHKH nepa 

150-280 

120-200 

160-220 

160-200 

BaHH, MKM 





TojimHHa 3nH«epMbi, mkm 


BepxHen 



12-20 

1 34-48 

1 20-38 

1 12-20 



Hhdkhch 



12-20 

1 16-24 

20-32 

12-20 

Tjiy6HHa H3 bhjihh anumepMbi, 


BepxHen 


MKM 

2.0—4.0 

1 4.0-12.0 

1 4.0-16.0 

1 0.5—1.0 



Hhdkhch 



0.5—2.0 

14.0-20.0 

20.0-40.0 

4.0-32.0 

Pa3Mepbi KJieTOK BepxAen 


Xt/iHHa 


anumepMbi b iuiaHe, mkm 

100-200 1 

1 40-76 

1 64-172 1 

1 180-260 



IIlHpHHa 



8-28 

24-40 

16-68 

16-36 

Hhcjio cjioeB Me30({)HJiJia 

3-5** 

2-4 

4-5 

4-5 

TojimHHa Me3o4)HJUia, mkm 

120-140** 

65-120 

120-150 

120-160 

Hhcjio yCTBHH Ha 1 MM 2 

75-80 

55-60 

60-70 

50-60 

Pa3Mepw 3aMbiKaiomHX KJie- 


XtJiHHa 


TOK yCTbHH, MKM 

44-52 1 

40-48 1 

1 52-56 1 

1 56-60 



IIlHpHHa 



28-36 

20-24 

28-36 

36-40 

OTHomeHHe BbicoTbi none- 


B OCHOBaHHH 


peHHoro cpe3a nepeniKa k 

450-460 : 

650-700 : 

580-590 : 

1420-1480 : 

UIHpHHe, MKM 

550-580 

650-700 

580-590 

1420-1480 



Ilofl IUiaCTHHKOH 



400-600 : 

580-620 : 

610-630 : 

1330-1450 : 


670-700 

600-620 

800-850 

1320-1360 


IIpHMeqaHHe. * — yqTeHti pa3Mepi»i nepa nepBoro nopqmca, ** — TOJimiraa h qwcjio cjioeB Me3o4>HJUia Mexay 
BbiCTynaMH. 
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Phc. 2. Hhxhjdi (a) h BepxiMH ( 6 ) airaflepMbi b iuiaHe. 

Bh^w: 1—4 — Te ace, hto h Ha pwc. 1. MacurraOHbie jihhchkh, mm: la, 4a, 46 — 0.03; 16 — 0.04; 2a — 0.036; 26 — 

0.035; 3a — 0.05; 36 — 0.04. 

OopMa nonepeHHoro cenemDi nepeuiKa H3MeHaeTca ot ero ocHOBaHHH k BepxHeH nacra 
(pnc. 3, 7; Ta 6 ji. 1). B ocHOBaHHH nepemoK HMeeT HeSojibmoii aaaKCHajibHbm xcejioSoK h 
cjia 6 o BbipaaceHHbie «Kpbuiba». Ejmxce k ruiacTHHKe Bann xcejioSoK ymySjweTca, nepemoK 
npHoSpeTaeT b nonepeHHOM cenemm TpexjionacTHyio (|)opMy (TaSji. 2). CHapyxcH nepemoK 
o^eT 1—2 -cjiohhoh ann^epMOH (2 cjioa b HHxaieH nacra h b Kpbuibax) c oapeBecHeBiiiHMH 
yrojimeHHbiMH oSojiOHKaMH KJieTOK. B ammepMe oSHapyxceHbi peflKHe ycTbHija. DiyOxce 
pacnojioxceHbi 3—4 cjioa bojiokoh ciuiepeHXHMbi (pnc. 3, Id) c HeoapeBecHeBiiiHMH 060 - 
JioHKaMH. Pea kuhh c cyaaHOM III He BbWBJweT cy 6 epHHH 3 aijHH oSoJioneK, o KOTopon iih- 
meT H. H. IypeeBa (1987); roBopHTb o «KOJUieHXHMaTHHecKOH o 6 KJia^Ke» (HoBpy30Ba h 
ap., 1977) Toxce HeT ocHOBaHHH. 

B ocHOBHyio napeHXHMy, cocToamyio H3 OKpymbix KpynHbix KJieTOK c MeJiKHMH \iexc- 
KJieTHHKaMH, norpyxceHa MepncTejia c 3—4-jionacTHOH KCHJieMOH H3 KOJibnaTbix (c ae(|)op- 
MHpOBaHHblMH KOJIbljaMH), CIIHpaJIbHblX H B OCHOBHOM JieCTHHHHbIX TpaxeHfl. 

A. trichomanes - CeMHKOCMOnOJIHTHblH ropHblH BHfl CO 3HaHHTeJIbHbIMH flH3T>K)HKim5i- 

mh b apeajie (rypeeBa, 2001). B ceBepHOM nojiymapHH apean uHpKyMnojiapHbm, TaroTeio- 
mHH k oKeaHHnecKOH 30He c yMepeHHO-TeiuibiM KJiHMaTOM (Reichstein, 1984). 

B MecTax Harnero HccjieflOBaHHfl npoH3pacTaeT npeHMymecTBeHHo b HHXHeM h cpea- 
HeM ropHbix noacax b SyKOBbix, 6yKOBO-rpa6oBbix u aySoBbix Jiecax. BcTpenaeTca b pa3Ho- 
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TAEJIHUA 2 

BnaocneijH<!>HHHbie npH3HaKH aHaTOMHH BaHH BHaoB Asplenium 





fIpH3HaKH 




Bhabi 

OopMa nepeuiKa Ha 
nonepeHHOM cpe3e: 

B OCHOBaHHH, 
noa njiacTHHKoft 
BaHH 

OopMa KCH- 
jieMbi b 
M epHCTejiax 
Hepemica 
Ha none¬ 
peHHOM 
cpe3e 

Ojio6a<J>eHbi 
b Hepern- 
xe 

Tnn 

Me30<J)HJI- 

jia 

Tnn 

yCTbHHHOrO 

annapaia 

OopMa 
KJieTOK 
BepxHeH 
onHaepMbi 
Ha none¬ 
peHHOM 
cpe3e 

BojioKHa 
no Kpaio 
nepa 

Asplenium sep- 

He6ojibiuoH aaa- 

3—4-Jio- 

OTCyTCT- 

#opcH- 

Ahomo- 

OBajibHaa 

HMeioTca 

tentrionale 

KCHajibHbiH aceao- 
6ok h BbipaaceHHbie 
«KpbUibH»; Tpexuo- 

nacTHaa 

nacraafl 

ByeT 

BeHTpajib- 

HblH 

HHTHblH 

HJIH 

SJUIHnTH- 

aecxaa 


A. trichomanes 

OBajibHaa hjih 
OK pyrJiaa c B03aym- 
hoh nojiocTbio; 
OBajibHaa c poaoco- 
BHflHUMH BbipOCTa- 
MH H B03^yiUH0H 
nOJIOCTbK) 

4-aonacT- 

Haa 

To ace 

PbDCJIblH 

roMoreH- 

HblH 

IToao- 

HHTHblH 

Oxpyraaa 
c oaHO- 

CTOpOH- 

HHMH 

cxaaaKaMH 

» 

A. ruta-mura¬ 

Oxpyraaa; cjia6o 

2—3-jio- 

HMeeTca 

iJopCH- 

Ot nojio- 

OBajibHaa 

OTCyTCT- 

ria 

BbipaaceHHbie yrn- 
KOBHflHbie Bbipoc- 
Tbl C He 60 JIbUIHMH 
yrjiy6jieHHHMH no 
6oxaM 

nacTHaa 


BeHTpajib- 

HblH 

HHTHoro 

ao aHOMO- 

HHTHOrO 

HJIH 

SJUIHnTH- 

aecxaa 

ByiOT 

A. adiantum- 
nigrum 

OBajibHaa c bh- 
pocTaMH — «yniKa- 

MH» 

Kax H B OCHOBaHHH 

4-JionacT- 

Haa 

OTCyTCT- 

ByeT 

To ace 

To ace 

To ace 

To ace 


o6pa3Hbix MecTooSHTaHHHx: b tchhctbix h ocBeTJieHHbix Jiecax, xax b moxobom noKpoBe, 
Tax h 6e3 Hero, Ha noHBe, poccbinax KaMHen, b Tpemmiax cxan, Ha komjwx aepeBbeB, Ha 
xaMeHHbix 3a6opax. HHoraa oSnTaeT b nonyjiamiax cobmcctho c A. adiantum-nigrum h 
A. ruta-muraria. 

KopOTKHH KOCOH, pa^HaJlbHO CHMMeTpHHHblH pH30M HMeeT JUIHHy OT 8 -9 MM flO 

4—5 cm h 6 ojiee. Ha BceM npoTaaceHHH oh uhjihh^phhcckoh (|)opMbi, BeTBHTca ao 2—4 no- 
pa^KOB h Sojibuie. fljiHHa BeTBen ao 3—5 cm. Ha xaacaoH BeTBH ot 2 ao 5—6 3ejieHbix Bann 
b OKpyaceHHH paxHcoB h nepeniKOB npoiimoroaHHx BaHH. BepxymeHHaa noaxa rycTO no- 
xpbiTa pemeTHaTbiMH nemyaMH (Reichstein, 1984). Ee eMKocTb — 6—9 3anaTKOB BaHH. 
Y cpe^HeB03pacTHbix oco6en nacTo nponcxoaHT ae3HHTerpaaHa pH30Ma: o6pa3yiOTca no 
2 — 3 cSjiHxenHbie napTHKyjibi, coeaHHeHHbie apyr c apyroM nepenjieTeHHbiMH kophhmh h 
OCT aTKaMH HepeiHKOB H paXHCOB. 

Bna npHHajmeacHT, xax h A. septentrionale , k CBoeo6pa3HOH acH3HeHHOH (|)opMe, Ha- 
3BaHHOH «^epHHCTOH». Bo3pacT B3pocjibix oco6en cocTaBJiaeT 25—30 JieT. 

B3pocjibie cnopo(|)HTbi HMeioT 15—20 ao (200) mohomop^hbix BaHH (TaSji. 1). Ohh oa- 
Haac^bi nepncTbie, hhcjio nap nepbeB — ao 38. Ilepba noHTH oBajibHbie, c KpynHOBOJiHH- 
ctmm xpaeM (pnc. 1, 2a). Bee BaHH cnopoHocaume. CnopoHomeHHe HacTynaeT Ha 
12—13-h roa. Copycbi pacnojioaceHbi nonra no Been noBepxHOCTH njiacTHHKH, 3a hckjiio- 
neHHeM A — 5 nap hhxhhx nepbeB. Bonbme Bcero copycoB b cpeaHen nacTH iuiacTHHKH. 
npn axTHBHOM cnopoHouieHHH copycbi «cjiHBaioTca» h noKpbiBaioT npaKTHHecKH bcio no- 
BepxHocTb nepbeB. Y 3Toro BHaa HMeiOTca 2 reHepaunn Bann: BeceHHaa h jieTHaa. npHHeM 
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y 6oJiee KpynHbix BaHH bccchhch reHepaijHH BbipaxceHa flH(|)(|)epeHimaim5i nepbeB (HaSjno- 
aaiOTCfl 2 npnpocTa): hhjkhhc — 6oJiee KpynHbie, hx pa3BHTHe imeT, Koraa eme HeT JieTHen 
reHepaimn; BepxHHe — MeJiKHe, noflBJiaioTCfl oflHOBpeMeHHo c BaibiMH 2-h reHepa- 
iihh. BaHH xcHByr 6oJiee 1 KajieimapHoro roaa. Ilocjie nojmoro ona^eHHH nepbeB paxncbi 
h nepeniKH coxpaHaiOTca eme 3—4 roaa, npnneM flOBOJibHO aojiro ohh coaepxcaT xcHBbie 
TKaHH. 

Ha nonepe^HOM cpe3e nepa BbiaBjineTCH pacnojioxeHHbm cySsmmepMajibHO no KpaaM 
1 cjioh npo3eHXHMHbix KJieTOK c yronmeHHbiMH HeoapeBecHeBUiHMH oSojioHKaMH. 3Khjikh 
nocTpoeHbi no TOMy xe njiaHy, hto h y A. septentrionale. OcoSeHHocTbio BH#a aBJiaeTca 
opnrHHajibHbiH ran BepxHen anHflepMbi. OHa coctoht H3 KpynHbix (no cpaBHeHHio c KJieT- 
KaMH HHXCHeH 3IIHflepMbl) (Ta6jl. 1), JIOnaCTHbIX, «ZmaHeBTOHbIX» KJieTOK, CKJiaflKH KOTO- 
pwx oSpameHbi b CTopoHy Me30(|)HJuia. HapyxcHbie TaHreHTanbHbie ctchkh HecKOJibKO toji- 
me BHyTpeHHHX TaHreHTajibHbix h aHTHKJiHHajibHbix. IIpoToiiJiacT coaepjKHT xjiopoimac- 
Tbi. Ha napaaepMajibHbix cpe3ax juiHHa KJieTOK BepxHen anH^epMbi HeMHoro npeBbimaeT 
innpHHy (pnc. 2, 26). AHTHKJiHHajibHbie ctchkh kjictok cjia6oH3BHJiHCTbie (Ta6ji. 1). 
T. Singh (1963), HCCJieaoBaBuiHH nanopoTHHKH ceBepo-3ana^Hbix THManaeB (b hx hhcjic 
A. trichomanes), nnuieT o rpyrneBn^Hbix KJieTKax BepxHen aim^epMbi, BHeniHHe ctchkh 
KOTOpbIX HanOMHHaiOT no (|)OpMe JIHH3bI. 

Me30(|)HJIJI OflHOpOflHblH, 2-4-CJIOHHbIH (Ta6jl. 1), H3 CJiaSoJIOnaCTHbIX KJieTOK C MCJI- 

KHMH MeJKKJieTHHKaMH. Y 3K3eMIUIUpOB 3T0H) BHfla, oSHTaiOmHX B rHTpO(|)HJIbHbIX yCJIOBH- 
ax ceBepo-3ana^Hbix THMajiaeB, nepo BaiiH coctoht Bcero H3 2 cnoeB amiflepMbi (Singh, 
1963). 

KneTKH HHXHen aim^epMbi Ha napaaepMajibHbix cpe3ax hmciot nonacTHbie onepTaHiM 
h 6ojiee H3BHJiHCTbie cTeHKH, neM kjictkh BepxHen amiflepMbi (pnc. 2, 2a). Baim ranocTo- 
MaTHnecKHe. YcTbHija pacceaHbi no Been hhjkhch noBepxHocTH anH^epMbi. YcTbHHHbiH an- 
napaT — noJioinmibiH. YcTbHija pacnojioxeHbi hjih Ha oahom ypoBHe c noKpoBHbiMH kjict- 
KaMH, hjih HecKOJibKO norpyxceHbi b Me30(|)HJiji. 3aMbiKaiomHe kjictkh Ha SprouiHbix ctch- 
Kax HMeioT KyTHKyjiapHbie bbjihkh. 

Hepeinox b ocHOBaHHH OBajibHbiii hjih OKpymbiii, no^ miacTHHKOH Baim y Hero noaBJM- 
lOTca poxcKOBTOHbie BbipocTbi, y paxHca BaiiH BbipocTbi Tax xe BbipaxceHbi, ho pa3Mepw pa- 
XHca MeHbine (pnc. 3, 2), (Ta6ji. 1, 2). 

Ha nepn(|)epHH nepeuiKa ann^epMa TOJicrocTeHHaa (co cjiohctoh HapyxcHoii ctchkoh) 
(pnc. 3, 2a). Ctchkh ee KJieTOK noKpbiTbi KyTHKyjioii. CySann^epMajibHo pacnojioxceHbi 
4—5 cjioeB KJieTOK cmiepeHXHMbi (bojiokoh) c HeoapeBecHeBinHMH oSojionKaMH. flnaMeTp 
bojiokoh B03pacTaeT ot nepH(|)epHH k ijeHTpy. PeaxiiiM c cyaaHOM III He BbWBJiaeT onpo6- 
KOBeHHH oSoJioneK. 

B^ojib Bcero Hepeuixa y criopoHocamHX BaHH oSHapyxcHBaeTca B03flyuiHaa nojiocTb 
(pe3yjibTaT pa3pymeHHH TOHKocTeHHbix kjictok ochobhoh napeHXHMbi), c6oxy KOTopoii, 
BimoTHyio k cKJiepeHXHMe hjih npHKpeiuMacb k Hen TaxaMH, HaxoflHTca MepncTena, co- 
cToamaa o6hhho H3 4-jionacTHoii KCimeMbi, oxpyxcaiomeH ee (jxnosMbi, napeHXHMbi h ne- 
pnnHKJia. H3 npoBOflHmHx ajieMeHTOB KCHJieMbi npeo6jiaaaioT jiecTHHHHbie Tpaxen,abi. 
B paxHce B03flyniHaa nojiocTb OTcyTCTByeT, BOKpyr MepncTejibi HaxojxHTca kjictkh ochob¬ 
hoh napeHXHMbi c mcjikhmh MexcKJieTHHKaMH (pnc. 3, 2e). 

A. ruta-muraria — rojiapKTHnecKHH ropHbiii bto co 3HaHHTejibHbiMH aH3T>K)HKmwMH b 
apeajie (Meusel et al., 1965, TypeeBa, 2001). Reichstein (1984) Ha3biBaeT ero apean nnp- 

KyMnojmpHbiM ceBepHO-a3HaTCKHM. 

A. ruta-muraria cenHTca npe^nonTHTejibHo Ha H3BecTHaKax hjih Ha nopo^ax, coaepxca- 
mnx xot% 6bi cJieAbi H3BecTH. B MecTax Harnero HCCJie^oBaHHa npoH3pacTaeT ot ypoBHa 
Mopa ^o cpeflHero ropHoro noaca b ,ay6oBO-rpa6oBbix h SyKOBbix Jiecax. OSbrqHO BCTpena- 
eTC5i b nojiyreHH noa nonoroM Jieca Ha noBepxHocTH H3BecTHaKOBbix CKaji, Ha 3aTeHeHHbix 
KaMeHHbix pa3Bajiax, pexe Ha nonBe Mex^y KaMH^MH, Ha CTeHax KaMeHHbix ^omob h 3a6o- 
pax, Ha CKJioHax ceBepo-3ana,iiHOH h ceBepo-BOCTOHHOH 3Kcno3HiiHH, b MecTax co cjia6o 
pa3BHTbIM MOXOBbIM nOKpOBOM. KopHH nanopOTHHKa npOHHKaiOT B TpemHHbl CKaJI H npon- 
ho yflepxcHBaiOT pacTeHHH Ha cy6cTpaTe. Ohh Moryr pacTH nonra npn nonHOM OTcyrcTBHH 
ryMyca, b 3KCTpeMajibHbix ycnoBHKx BOflocHa6xceHHH h MHHepajibHoro nHTaHHH. 
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Phc. 3. HepemoK Ha nonepeHHOM cpe3e b ocHOBaHHH {la — 4a), b BepXHefi nacTH {16 — 46), nofl 
rmaCTHHKOH B3HH (2ff) H paXHC BBHH {4e). 

lz — 4z — (JjparMeHTfci nonepe*nn>ix cpe30B. Bnm>i: 1—4 — Te xe, hto h Ha pnc. 1 .on — ocHOBHaa napeHXHMa, am — 
cKJiepeiiXHMa (<) — ManepupoBaHiitiH MaTepnan), m — (JjparMeHT TpaxeHflH, <pJi — (|>Jio6a(|>eHi>i. OcTantHtie o6o3HaneHHa Te xe, 
hto h Ha puc. 1. MacuiTa6Hi>ie jihhchkh, mm: la — 3a, 16—36 — 0.1; 4a — 4e — 0.5; 3e — 0.08; lz — 3z, 4d, 3Hd — 0.03; 4z, Id — 
0.05; 2d — 0.04; 3d — 0.06; m — 0.01; on — 0.07. 


PH30M KOpOTKHH, KOCOropH30HTaJIbHbIH, JIJIHHOH OT 6 - 7 MM flO 2 - 3 CM. Y CpeflHeB03- 

pacTHbix cnopo(})HTOB oh HaHHHaeT BeTBHTbca, npHHeM name nonBJiaeTcn 1 6okoboh pH30M 

flJIHHOH 5 - 10 MM. C B03paCTOM HHTeHCHBHOCTb BeTBJieHHfl MOXeT yBeJIHHHBaTbCH. Ha CTa- 

poH nacTH MaTepHHCKoro pH30Ma Baim ObiBaioT 6ojiee KpynHbie, cnopoHomeHHe Ha hhx 
HHT eHCHBHee, neM Ha Baiinx Sokobbix pH30MOB. Emkoctb BepxymeHHOH nonxH — 4 —6 3a- 
HaTKOB BaHH. 

y B3pOCJIbIX CnOpO(t)HTOB HHCJIO BaHH flOCTHraeT 8—18 (Ta6n. 1). OHH MOHOMOp(J)Hbie, 
npoAOJiroBaTo-JiaHueTHbie hjih TpeyroJibHbie, flBaambi-, y ocHOBaHHH — TpHXflbinepHCTbie. 
nepbiuiKH Bairn pomShhcckh npoaojiroBaTbie, oSpaTHO-aHiieBHflHbie, k ocHOBaHHH) kjihho- 
BHjiHbie, Ha HepemoHKax, ropojpiaTbie hjih uejibHOKpairabie (pnc. 1, 3 a). npoaojUKHTeJib- 
HocTb XH3HH BaiiH 6ojiee 1 roaa. Jlnnib b xojioflHbie 3hmm b cpejiHeM ropHOM nonce b Hexo- 
Topbix MecTax BaiiH OTMHpaiOT, t. e. xHByr MeHee 1 roaa. CnopoHomeHHe 3axBaTbiBaeT 2/3 
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noBepxHoera Bcex nepbimeK. JIhhchhlic copycw Moryr cjihbbtbch. Oco6h, oOKTaiomne Ha 
noHBe, HaHHHaiOT cnopoHOCHTb Ha 6 —7-h roa jkh3hh, y neTpo(|)HTHi>ix ojiHroTpoc|)Hbix 
(J)opM copycw oTMeneHbi y 2 —3-jicthhx pacTeHHH. IIpoflOJUKHTejibHocTb xh3hh cocTaBjin- 
eT 8—10 JieT. 

KjieTKH BepxHeH ammepMbi xpynHee KJieTOK hhjkhch (pnc. 1, 36). Kax bh^ho Ha napa- 
^epMajibHOM cpe3e, ohh BbiTXHyTbi napajuiejibHO xcrnixaM, aHTHKHHHajibHbie hx ctchkh H3- 
BHjiHCTbie (pnc. 2, 36; Ta6ji. 1). 

Bairn — ranocTOMaTHHecKHe. rioKpoBHbie kjictkh hhxhch anH^epMbi H3-3a chjh>ho H 3 - 
bhjihcthx hibob HMeiOT JionacTHbie onepTaHPM (pnc. 2, 3d). YcTbHHHbiH annapaT ot nojio- 
UHTHOrO flO aHOMOUHTHOrO. Och yCTbHU He HMeiOT HeTKOH OpHeHTaUHH no OTHOHieHHK) K 
XHJixaM. YcTbHHa pacnojioxceHbi Ha ypoBHe HHXHen amiflepMbi hjih cjienca BbicTynaiOT Haa 
Hen. BprouiHbie ctchkh 3aMbiKaiomHx kjictok cHaSxeHbi KyTHKyjinpHbiMH BajiHKaMH, orpa- 
HHHHBaromHMH nepeflHHH H 3aflHHH flBOpHKH. 

XjiopeHXHMa coctoht H3 4—5 cjioeB JionacTHbix KiieTOK (pnc. 1, 3e) c OTHocHTejibHo 
KpynHbiMH MexcKJieTHHKaMH. Cjioh KJieTOK, npHMbiKaiomHH k BepxHen ann^epMe, pacno- 
JioxceH 6oJiee iuiotho h HanoMHHaeT CTonSnaTbin Me30(J)HJui. 

HepemoK Ha nonepeHHOM cpe3e b ocHOBaHHH oxpynioH (£opMbi (pnc. 3, 3a). rioa Banen 
oh HMeeT cjia6o BbipaxeHHbie «yuiKH»-BbipocTbi c a^axcHajibHOH CTopoHbi h HeOojibmne 
yrjiySjieHHa no 6oxaM (pnc. 3, 36; Ta6n. 1, 2). 

Kax BHflHo Ha nonepeHHOM cpe3e, nepemoK noKpbiT KpynHOKjieTOHHOH annaepMOH 
(pnc. 3, 3 2 ). Ilofl Hen HaxojxHTca 2 — 3 cjioh bojiokoh CKJiepeHXHMbi c Heo^peBecHeBimiMH 
oOojioHKaMH. OSojiohkh HapyxHbix 1—2 cjioeB 3thx KJieTOK, BKjnonaH annaepMy, nponn- 
TaHbi KopHHHeBbiM BemecTBOM, HajiHHne cySepnHa He noflTBepxaaeTCH. 

DiyOxe bojiokoh Haxo,miTC5i kjictkh ochobhoh napeHXHMbi c mcjikhmh MexcKJieTHHKa- 
mh. BoKpyr MepncTeJibi (b ocHOBaHHH nepeniKa) BbiHBJiniOTCH 3 rpynnbi KJieTOK, 3anojiHeH- 
HblX (|)JI 06 a(|)eHaMH — KOpHHHeBbIM COflepJKHMbIM, npoayKTaMH OKHCJieHHH aySHJIbHbIX Be- 
mecTB. Ojio 6 a(|)eHbi oOHapyxceHbi TaKxe BOKpyr MepncTeji (|)HJiJionoflHeB h nepeuiKOB y bh- 
AOb Oleandra (Amoroso, Pava, 1991). B Bamix A. viviparum Presl. oTMeneHo 6 ypoe 
co^epxcHMoe b KJieTKax nepHHHKJia (roBbipHHa, 3aBajiHmHHa, 1959). Hhcjio MepncTeji 
BapbHpyeT ot 1 (b ocHOBaHHH nepemKa) ,50 2 (noa iuiacTHHKOH Bairn). KciuieMa Ha none- 
penHOM cpe3e 2—3-JionacTHaa, coctoht npeHMymecTBeHHo H3 cnnpajibHbix h JiecTHHHHbix 
Tpaxeim. 

A. adiantum-nigrum — nojiHMop(|)HbiH bh^, BKinonaeT hcckojibko pa3HOBimHOCTeH, 
pa3JiHnaiomHxcH (|)opMOH h pa3MepoM JiHCTOBbix iuiacTHHOK h xapaKTepoM Kpaa nepbimeK. 
IIInpoKO pacnpocTpaHeH b CeBepHOM nojiymapHH (Reichstein, 1984). 

B panoHe Hamero HCCJie^OBaHHH xapaKTepeH ajih HHXHeH h cpexmeii nacTen jiecHoro 
noflca. A. adiantum-nigrum oSnTaeT b ay6oBO-rpa6oBbix, SyKOBbix Jiecax, Ha CKJioHax CKaji 
KaK ioxchoh, Tax h ceBepHOH 3Kcno3HUHH. BcTpenaeTCH KaK Ha 3aTeHeHHbix ynacTKax, Tax 
h b 6ojiee pa3pexceHHbix jiecHbix MecTOoSHTaHHHX, b TpemHHax 3aTeHeHHbix CKaji, Ha xaM- 
HHX, Ha yBJiaXCHeHHOH KaMeHHCTOH nOHBe C xopouio BbipaxeHHblM MOXOBbIM nOKpOBOM, 
npeHMymecTBeHHo Ha nopoaax, He coflepxamnx xajibijHH (rpaHHTbi, raencbi, necnaHHKH). 

PH30M KOpOTKHH, K0C0r0pH30HTaJIbHbIH HJIH ropH30HTaJIbHbIH, flJIHHOH 10—25 MM, 
cjia6o BeTBHTCH ao 2—3 nopflflKOB. JlJiHHa OoKOBbix ocen — 5—10 mm. 

EMKOCTb BepxymeHHOH noHKH — ao 14 3anaTKOB Bann. KaK h y^pyrax onncamibix bh- 
^ob Asplenium , noHKa rycTO o^eTa pemeTnaTbiMH nemyHMH (Reichstein, 1984). B npoKCH- 
MaJIbHOH HaCTH pH30M nOKpbIT OCTaTKaMH HepemKOB pa3HOH jyiHHbl H (|)HJUIOnOflHHMH. 

Hhcjio BaHH — 5—10 (Ta6ji. 1). IljiacTHHKH Banii — flBaxcflbi-TpHXflbi nepncTbie 
(pnc. 1, 4a). y aaHHoro BHjta H3-3a cmibHoro yroJimeHHH hctko BbipaxceHbi (|)Hjijiono^HH. 
JlHHeiiHbie copycw (no 5—7) pacnojiaraiOTCH noHTH Ha Bcex nepbiuiKax. K cnopoHome- 
hhk) pacTeHHH nepexoflHT Ha 8 —10-h roa xch3hh. Hapa^y co cnopOHOcnmHMH BaiiHMH Ha 
cnopo(J)HTax moxcho HaGjHo^aTb h BereTaTHBHbie Bann, MeHbmne no pa3MepaM h 6ojiee 
TOHKHe. FIpo^oJixcHTenbHocTb XH3HH Banii 6ojiee ro^a. flnHTejibHOCTb OHToreHe3a — 
11—15 JieT. 

BepxHHH annaepMa nepbeB coctoht H3 BbinyKJiwx KJieTOK, HMeromnx yrojimeHHbie Ha- 
pyxcHbie ctchkh, noKpbrrbie KyTHxyjioH (pnc. 1, 46). B iuiaHe KJieTKH BepxHen anHjtepMbi 
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npo3eHXHMHbie, BbroiHyTbie napajuiejibHO XHJiKaM, omeJibHbie H3 hhx co cJia6o H3 bhjih- 
CTblMH aHTHKJIHHaJIbHbIMH CTeHKaMH (pHC. 2, 46\ Ta6ji. 1). 

IlOKpOBHbie KJieTKH HHXHeH 3nHflepMBI (h 3aMbIKaromHe KJieTKH yCTbHIj) OpneHTHpOBa- 
Hbi napajuiejibHO npoflOJibHOH och nepa, .zyiHHHbie, c h3bhjihctbimh CTeHKaMH. Yctbhhhbih 
annapaT ot noJiouHTHoro ao aHOMoijHTHoro (pnc. 2, 4a). 

XjiopeHXHMa AH(J)(|)epeHiiHpoBaHa HanoaoSne CTOJiSnaToro h ry6naToro Me30(|)HJUia 
(pnc. 1, 46). CTOJiSnaTbiH Me30(J)HJUi coctoht H3 1 psma OKpymbix hjih OBajibHbix kjictok c 
MeJIKHMH MeXCKJieTHHKaMH. TySHaTblH Me30Cj3HJUI npeflCTaBJieH JIOnaCTHBIMH BCTB5IIHHMHC5I 
KJieTKaMH C KpyTIHblMH MeXKJieTHHKaMH. 

OopMa nonepeHHoro ceneHHa Hepeiuxa (pnc. 3, 4) H3MeHaeTca ot ocHOBamra k Bep- 
xyuiKe. B ocHOBaHHH y Hero OBajibHaa (JjopMa c xoporno BbipaxceHHbiMH BbipocTaMH-«yin- 
xaMH». Iloa nepoM bbhh nepemoK cTaHOBHTca uinpe (Ta6ji. 1, 2). 

HepemoK (pnc. 3, 4a) cHapyacn oaeT tojictoctchhoh ann^epMOH, noxpbiTOH xyTHKy- 
jioh. HapyxcHbie CTeHKH 3nHflepMbi chjibho yrojimeHbi no cpaBHeHHK) c BHyrpeHHHMH h aH- 
THKJiHHajibHbiMH. lion aniiflepMOH pacnojioxceHbi 3 — 4 cjioa euiotho pacnojioxeHHbix bo- 
jiokoh c HeoflpeBecHeBuiHMH yronmeHHbiMH o6oJioHKaMH, b BepxHen nacTH nepeuixa 6ec- 

UBeTHblX, B OCHOBaHHH - OKpameHHbIX B JKeJITBIH IJBeT (onpoSKOBeHHe He BbWBJieHO). 

TjiySxe HaxoflHTca OBajibHbie KJieTKH ochobhoh napeHXHMbi. B ocHOBHyio napeHXHMy no- 
rpyxceHbi MepHCTeJibi: b nepeuiKe — 1, b paxHce — 3 (o^Ha cooTBeTCTByeT ijeHTpajibHOH 
xcHJiKe, 2 MejiKHe — aoniKaM cjieayiomero nopa^Ka) (pnc. 3, 4a). 3Hfl0flepMa coctoht H3 
KJieTOK C CHJIbHO yTOJIIHeHHblMH BHyTpeHHHMH TaHreHTaJIbHbIMH H pa^HaJIbHblMH CTeHKa¬ 
MH. KcHJieMa Ha nonepenHOM cpe3e oSbihho 4-jionacTHaa, BKjnonaeT KOJibnaTbie (c chjibho 
cGjIHXCeHHBIMH UIHpOKHMH KOJIBIjaMH), CnHpaJlbHbie H JieCTHHHHbie TpaxeHflbi. 

OScyameroie 

AHaJiH3 cnenH(|)HKH OnoTonoB, b kotopbix ceJiaTca HCCJieflOBaHHbie bhabi, no3BOJiaeT 
b KaKOH-To CTeneHH oneHHTb Te SKOJiorHHecKHe ycjiOBHa, KOTopwe CKJiaflbiBaiOTca b hhx, h 
c^ejiaTb npe^nojiojKeHHe o npHHajuieatHocTH nanopoTHHKOB k OKonornnecKHM rpynnaM no 
OTHOineHHK) K BOflHOMy H CBeTOBOMy peXCHMaM. 

H3yneHHbie pacreHHa, aBJiaacb tophbimh BimaMH, Be^yr npeHMymecTBeHHO neTpo(J)HT- 
HBIH o6pa3 JKH3HH (xa3MO(|)HTBl), JIHUIb H3peflKa BCTpeHaiOTCa Ha nOHBe, KOMJIHX CTBOJIOB H 
b nemepax. A. ruta-muraria npe^nonHTaeT nopo^bi, coaepacainne KajibijHH. 

A. septentrionale — oSnTaTeJib otkpbitbix h cJia6o3aTeHeHHbix MecT. OcTajiBHbie bhjjbi 
cejiaTca KaK b 3aTeHeHHbix, TaK h b 6 ojiee pa3peaceHHBix jiecHbix ynacTKax. Ectb yKa3aHHa 
(ronnuHH, HepnaKOBa, 1956), hto A. trichomanes pacTeT tojibko non nonoroM Jieca h npn 
ero yHHHToxceHHH h ocBememra ckjiohob, raSHeT. H. M. KyjibTHacoB (1982) oTMenaeT, 
hto y 3Toro BHfla MaKCHMajibHaa noTpe6HOCTb b cBeTe b Ha3eMHbix ycjiOBHax JieacHT b npe- 
flejiax 1/2 ot nojiHon, a b nemepax stot ace bh# nepeHOCHT CHHxeHHe ocBemeHHOCTH ao 
1/1380. 

A. B. Oomhh (1931) nncaji, hto A. ruta-muraria , nona^aa b KJiHMaTbi pa3Hbix ropHbix 
JiecoB, chjibho BapbHpyeT h aaeT paw (|)opM, H3 kotopbix oflHH name BCTpenaiOTca b cyxnx h 
xoporno ocBemeHHbix MecTax, Tor^a KaK apyrae npHyponeHbi k MecTaM HanSojiee BJiax- 
hbim h TeHHCTBiM. B Tajibiuie, no HaSmo^eHHHM A. M. AcKepoBa (1973), A. ruta-muraria 
xapaKTepeH tojibko jjjisl 6 e3JiecHbix ynacTKOB. 

A. adiantum-nigrum oSHTaeT b ycjioBH^x, b kotopbix b SonbineH CTeneHH, neM y ocTajib- 
hbix btoob, coxpaiuieTcfl BJiaroo6ecneneHHocTb cyOcTpaTa. 

A. ruta-muraria pa3Hbie aBTopbi aaiOT HeoAH03HanHyio 3KOJiorHqecKyio xapaKTepncTH- 
Ky no OTHomeHHK) k BOtfHOMy pexcHMy. AcKepoB (1984) othocht ero k Me30Kcepo(|)HTaM, a 
T. K. ropbmiHHa (1979) — k Kcepo(})HTaM, cnocoSHbiM Bna^aTb b aHa6no3, H. H. Typee- 
Ba — k KcepoMe30(|)HTaM. T. BajibTep (1975) Ha3biBaeT ero noHKHJioniapHHHBiM pacTeHH- 
eM. KaK H3BecTHo, b MecTax oSnTaHHa 3Toro nanopoTHHKa — KajibnH(|)HTa — cymecT- 
ByeT He^ocTaTOK aocTynHOH pacTeHHio bo^bi. IIo ^aHHbiM P. YnTTeKepa (1980), Ha Tex H3- 
BecTHaKax, me BBiBeTpHBaHHe conpoBox^aeTca o6pa30BaHHeM TpemnH h pacmeJiHH, Bo^a 
CBOSO^HO CTeKaeT BHH3, n03T0My MHOine nOHBBI OCTaiOTCa MaJIOMOmHBIMH, KaMeHHCTBIMH 
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H OTHOCHTeJILHO CyXHMH. 3T0T ace aBTOp yKa3LIBaeT, HTO paCTHTeJIBHLie COoSmeCTBa Ha H 3 - 
BecTHaKax HMeioT nacTO 6 onee xcepoMop<J)HbiH o 6 jihx hjih 6 ojiee npHcnocoSjieHbi k cyxo- 
cth, neM aHajioniHHbie cooSmecTBa Ha apyrax ropHbix nopo^ax b tom ace paHOHe. 

Hcxojja H3 cneiiH(|)HXH SnoTonoB, b KOTopbix npoH3pacTaiOT nccjieaoBaHHbie nanopoT- 
hhkh, nocjieflHHe npezuioJioacHTejibHO Moryr Sbitb oTHeceHbi k cjiejjyiomHM axojiorHHe- 
ckhm rpynnaM no OTHomeHHio k ocBemeHHOCTH h BOflHOMy peacHMy: A. septentrionale h 
A. ruta-muraria — TeHeBbmocjiHBbie Me30Kcepo(})HTbi; A. trichomanes h A. adiantum-nig- 

rum - CUHO(J)HTbI, Me30(|)HTbI. 

AaanTauHH k HeSjiaronpHaTHbiM ycjiOBHaM cpeflbi y H3yneHHbix pacTeHHH uuia, BepoaT- 
ho, pa3HbiMH nyraMH h 3aTparHBajia pa3Hbie ypoBHH hx opraHH3aijHH. Mbi KOCHeMca 06 - 
cyagjeHHa tojibxo tfByx H3 3 thx ypoBHen. 

Ha opraHH3MeHHOM ( 6 HOMop(|)OJiorHHecxoM) ypoBHe npncnocoSjieHHa 3 thx bhjjob, Be- 
poaTHO, Moryr 6 bitb CBeaeHbi k cJiejjyiomeMy. Y hhx apxo BbipaaceH nopuHOHHbiH jihcto- 
najj, KOTopbin conpoBoacjjaeTca nocTeneHHbiM h ^jiHTeJibHHM (ao 4 jict), xax y A. septentri¬ 
onale h A. trichomanes , OTMHpaHHeM nepbimex, nepbeB, paxncoB h nepemxoB BaHH (Ch- 
JiaHTbeBa, HIopHHa, 1996). fljiHTejibHO coxpaHaiomHeca nepemxH BaHH h (|)HJiJionoflHH 
npouuibix JieT BMecTe c oShjibho BeTBamHMca PH30M0M (|)opMHpyioT njioTHyio «aepHOBH- 
Hy». «flepHOBHHa» y nanopoTHHKOB BnepBbie 6 buia onncaHa A. n. XoxpaxoBbiM (1979) Ha 
npHMepe bhjiob Woodsia. Taxaa acH3HeHHaa (J)opMa, no-BimHMOMy, cnocoScTByeT jiynmen 
3amHTe nonex ot HccymeHHa b ycjioBHax boahoh) fletJiHmrra h chjibhoh HHCOJiaium, nocxo- 
Jibxy Ha pH30Max o6pa3yeTca cBoeo6pa3Haa «Bonocaiaa Myt|)Ta» H3 paxncoB h nepemxoB. 

K HHCJiy npHcnocoSneHHH x BOflHOMy cTpeccy y A. trichomanes moxcho OTHecra Hajra- 
nne 2 reHepauHH BaHH. BecHon, b ycjioBHax bjiaronpHaraoro BOflOCHaSaceHHa, B03HHxai0T 
cpaBHHTejibHO xpynHbie Bairn, JieTOM — 6 ojiee Mejixne. 

Xbia Bcex H3yneHHbix pacTeHHH xapaxTepHbi HeSoJibnrae pa3Mepbi. OcoSchho MajieHb- 
xhmh nanopoTHHxaMH aBJiaiOTca A. septentrionale h A. ruta-muraria (Ta 6 ji. 1). 3to CBa 3 a- 
HO C HeSoJIbUIOH JJJIHHOH H IHHpHHOH nepbeB BaHH. HaHH3M h pe^yxiina JIHCTOBOH nOBepX- 
HOCTH Tpa^HHHOHHO CHHTaiOTCa XCepOMOp(|)HbIMH npH3HaxaMH (ByTHHX H jip., 1991). Ojx- 
Haxo npH3HaxH, cxojjHbie c xcepoMop(|)030M, Moryr 6 biTb Bbi3BaHbi, He tojibxo boahbim 
,5e(|)HHHTOM, ho h «neHH0M0p(|)030M» (Greb, 1953): He^ocTaTOHHbiM a30THbiM nmaHHeM, 
nepeyBJiaacHeHHeM noHBbi, HexBaTxoH b Hen xHCJiopoaa h ap. 

Ha TxaHeBOM h xjictohhom ypoBHax y 3 thx nanopoTHHxoB obHapyacHBaiOTca c pa 3 HQH 
CTeneHbio BbipaaceHHbie xax rejiHOMop(|)Hbie, Tax h ciiHOMop(|)Hbie npH3Haxn. OShihmh jui a 
Bcex BHJJOB CUHOMOp(|)HbIMH HepTaMH aBJiaiOTca: ranOCTOMaTHHHOCTb BaHH, cpaBHHTejibHO 
He 6 oJibuioe hhcjio ycTBHij Ha e^HHHuy iuioma^H nepa (Ta 6 ji. 1), H3BHJiHCTbie aHTHXJiHHajib- 
Hbie CTeHXH KJieTOx anTOepMbi, cjiaSaa jmc^epeHimaima hjih OTcyrcTBHe flH(|)(|)epeHUHa- 
Hhh Me30(|)HJuia BaHH, pa3MemeHHe ycTBHii Bbirne hjih BpoBeHb c noBepxHOCTbio anHjjepMbi, 
rySnaTbiH Me30(|)HJiji H3 JionacTHbix xjieTox. Flo othoihchhio x CBeTOBOMy peacHMy 6 hoto- 
noB obHapyacHBaiOTca h npHcymne xaac^oMy BHjiy CTpyxTypHbie ocoSeHHOCTH. Tax, y 
A. ruta-muraria b otjihhhc ot apyrax bhjiob 6 oJiee H3BHjiHCTbie uibbi xjieTox anH^epMbi 
(ocobeHHO HHacHen) (Ta 6 ji. 1) h npoaojibHbie och ycTbnu He HMeioT neTxon opneHTauHH no 
OTHomeHHio x aciuixaM. KpynHbie jyiaHeBHflHbie xjieTXH BepxHen annjiepMbi A. trichoma¬ 
nes xoMneHcnpyioT, Bepoarao, b onpejiejieHHOH CTeneHH cjia 6 oe pa3BHTHe pbixjioro tomo- 
reHHoro Me30(^Hjma (Ta 6 ji. 1, 2). Kax h3bcctho, xjictxh npoTOHeMbi nemepHoro Mxa Schis- 
tostega osmundacea (Hedw.) Web et Mohv., HMeiomne rpyuieBH,aHyio (|)opMy, oSjiajiaiOT 
cnocobHocTBK) <|)OxycHpOBaTb cjiaSbiii CBeT h nepejiaBaTb ero Ha xjiopoimacTbi. Bo3MoacHo, 
hto BepxHaa annjiepMa nepbeB BaHH A. trichomanes , cocToamaa H3 xjieTox Taxon ace (|)op- 
mbi, MoaceT BbinoJiHaTb y oSHTaTejien nemep cxo^Hyio (JjyHxijHio. Hhbimh cjioBaMH, y 
A. trichomanes , no cpaBHeHHio c apyrHMH BHjiaMH, Ha nepBbiH iuiaH bbixoaht Sojibinee hhc- 
JIO CUHOMOp(|)HbIX HepT. 

B aHaTOMHH Banii H3yneHHbix nanopoTHHxoB npoaBJiaeTca h chhjipom rejiHOMop- 
(|)H 3 Ma. Y 3 btoob: A. adiantum-nigrum , A. ruta-muraria , A. septentrionale — jiopcn- 
BeHTpajibHbiH Me30(|)HJiJi c 1—2 cjioaMH cJia 6 o ;iH(J)(J)epeHHHpoBaHHOH najincajiHOH na- 
peuxHMbi. y nocnejiHero BHjia ycTbnua pacnonaraioTca pa^aMH b yrjiy 6 jieHHax Meacay aciui- 

XBMH. 
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TaKHM o6pa30M, no OTHoineHHio k pexHMy ocBemeHHOcra HccjieaoBaHHbie nanopoT- 
hhkh o6pa3yiOT p^m: A. septentrionale — HanSonbinee n A. ruta-muraria, A. adiantum-nig¬ 
rum, A. trichomanes — HanMeHbinee hhcjio rejinoMop(J)Hbix nepT. 

Kax H3BecTH0, KOMnjieKc a^anTHBHbix npn3HaKOB pacTeHHH TpyflHo pa3flejiHTb Ha hhc- 
to KcepoMop(|)Hbie h rejinoMop(|)Hbie, nocKOJibxy ohh o 6 mhho nepexpbiBaioTca. IIpHcno- 
coSjieHHH k HeaocTaTKy BJiara HanSojiee BbipaxeHbi y A. septentrionale h A. ruta-muraria. 
Y A. septentrionale b CB 5I3H c oneHb mcjikhmh y3KHMH nepbflMH BaHH cooTBeTCTBeHHO 60- 
Jiee rycTaa ceTb jkhjiok Ha eflHHHijy imomajm nepa (npH otkphtom flHxoTOMHnecKOM xhji- 
KOBaHHH). Y 3Toro xe BTOa HanSojiee rnioraoe pacnonoxeHHe KJieTOK h Sojibuiaa tojihih- 
Ha miacTHHKH Ba hh (Ta6ji. 1). IIo Kpaio nepa noa xmixaMH y Hero Haxo^Tca tmh CKJie- 
peHXHMbi, KOTopwe, Bepoarao, oSecnenHBaiOT CBepTbiBaHHe nepbeB Bann cnopoHocamen 
noBepxHOCTbio Hapyacy, orpaHHHHBaa TeM caMbiM Hcnapaiomyio noBepxHocTb. Tjdkh cxjie- 
peHXHMbi c HeoapeBecHeBuiHMH o6ojioHKaMH KJieTOK HMeiOTCfl n no Kpaio 6ojiee Me30Mop- 
(|)Hbix nepbeB A. trichomanes. 

y A. ruta-muraria b nepeuiKax npncyTCTByioT $jio6a(|)eHbi. KcTara, y 2 HCCJieflOBaH- 
hhx paHee nanoporaHKOB-JiHTO(J)HTOB Pyrrosia petiolosa (Christ, Baroni) Ching (flepaca- 
BHHa, 2001) n Ceterach officinarum DC. (flepjKaBHHa, 2000), BnaaaiomHX b aHa6no3 b nan- 
6ojiee cyxon nepnoa ro^a n npHHa£Jie)KamHx, Bepoarao, k noHKHjiorrmpHHHbiM pacTenn- 
5iM, b nepeuiKax TaKxce oSHapyaceHbi (J)jio6a(J)eHbi. OflH03HaHHo HHTepnpeTnpoBaTb nx 
npncyTCTBne y arax pacTeHHH He npeflCTaBjiaeTca B03MOXHHM. TpyflHO o6b5iCHHTb n aaan- 
THBHbin CMbicji cBoeo6pa3Horo pa3MemeHHH (Hano^oOne KpaHnoOKJiaaKH) KJieTOK Me30- 
(|)HJiJia BOKpyr MepucTeji b nepbax A. septentrionale. 

B to xe BpeMH H3yneHHbie bh^m aeMOHCTpnpyioT b cTpyKType Bann Me30Mop<J)Hbie nep- 
th: ^H(|)(|)epeHnHanHK) Me30(|)HJiJia HanofloSne najinca^Hon n rySnaTOH TKaHen (A. septent¬ 
rionale, A. ruta-muraria , A. adiantum-nigrum), ryOnaTyio TKaHb H3 pa3BeTBJieHHbix KJieTOK 
(Bee bh^w, KpOMe A. septentrionale). 

Ilo CTeneHH KcepoMop^Hocra nccjieflOBaHHbie nanoporanKH BbicTpanBaiOTca b pa#: 
A. septentrionale, A.'ruta-muraria, A. trichomanes, A. adiantum-nigrum. 

TaKHM o6pa30M, y HccjieflOBaHHbix nanopoTHHKOB npn aaanTaijHH k BOflHOMy ae(|)Him- 
Ty h H36biTOHHOH HHcoJiai^HH ynacTByioT pa3Hbie CTpyKTypbi h opraHbi, ho b to xe BpeMfl, 
3aceji3i5i cxoflHbie OnoTonbi, ohh Bbipa6oTajiH pa# o^HHaKOBbix HaOopoB aflanraBHbix chha- 
pOMOB. 

AaairraijHH Ha opraHH3MeHHOM ypoBHe npeflCTaBJieHbi: 1) cBoeo6pa3HOH «aepHHCTOH» 
6HOMOp(|)OH, 2) MHHHaTK)pH3aiJHeH CnOpO(|)HTOB, 3) MeJIKOJIHCTHOCTbK) h(hJIH) CHJIbHbIM 
pacnjieneHHeM (axcypHocTbio) Bann, 4) BenH03ejieHbiM (JjeHopHTMoranoM, 5) «nopnHOH- 
hmm JiHCTonaflOM», 6) cnocoSHOCTbK) Bna^aTb b aHa6H03 (A. ruta-muraria). 

Hhmmh cnoBaMH, y sthx bh^ob cjiojkhjica a^anTHBHbiii ran 0HT0reHe3a (BaciweBCKaa, 
1979), KOTopbiii, no mhchhio H. H. UIopHHOH h JI. A. CiwaHTbeBOH (1998), npn ycmieHHH 
Kcepo(|)HJiH3anHH Meromca b 2 HanpaBjieHHHx: 1) ero TeMnbi ycKopajmcb, Ha ocHOBe HeoTe- 
hhh npoHcxojjHJia MHHHaTiopH3anHH pacTeHHH (oJiHroTpotj) A. ruta-muraria ); 2) TeMnbi 
OHToreHe3a 3aMe,HJifljiHCb, yBejiHHHBajiacb ero npoflOJDKHTejibHOCTb, coxpamajiacb (Jdoto- 
CKHTeranecKaa noBepxHocTb (A. septentrionale). 

Ha TKaHeBOM h KJieTOHHOM ypoBHax hx aaanTauHH cbo^tch k: 1) cpaBHHTejibHon Men- 
KOKJieTOHHocTH, 2) ninocTOMaTHHHOCTH, 3) pacnonojKeHHK) ycTbHH b yraySjieHHax Mexc^y 
xcHJiKaMH (A. septentrionale ), 4) cpaBHHTejibHO rycTOH ceTH xhjiok Ha eflHHHijy mioma^H 
Bann, 5) rejmoMop(J)HbiM nepTaM b CTpoeHHH BaHH (^opcHBeHTpajibHocra Me30(|)HJijia). 

AHajiH3 npH3HaKOB, OTpaxcaiomHx npHcnoco6jieHHOCTb bhjiob Asplenium k KOJie6aHH- 
aM rH5paTypbi h CBeTOBOMy pexHMy, no3BOJiaeT npe^nojioxcHTb, hto 3th nanopoTHHKH He 
OTJiHHaiOTCfl bmcokoh cnenHajiH3anHeH h HMeioT orpaHHneHHbie bo3moxhocth npncno- 
coOjieHHH k ycnoBHaM uiHpoKoro SKOJioraHecKoro ^nana30Ha. 

npoBe^eHHoe Hccjie^oBaHHe ySe^HJio Hac b tom, hto aHaTOMHnecKaa cTpyKTypa arax 
pacTeHHH H3MeH5iJiacb b onpe^ejieHHbix TaKCOHOcneitH(J)HHHbix npe^enax. OOmHMH 
Bcex btoob npH3HaKaMH 5iBJi5iK)TC5i: «,nepHHCTaH» 6noMop(|)a; pacHJieHeHHbie, iuiacraHHa- 
Tbie, BenH03ejieHbie, MOHOMop(J)Hbie, ranocTOMaranecKHe Bann; jimieHHbie copycw h HHay- 
3 Hh; paBHOMepHO-rySnaTbiii hjih ^opcHBeHTpajibHbiH Me30(|)HJiji; ot nojio- ^o aHOMouHrao- 
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ro ycTLHHHHH annapaT; flHxraocTejia ph3omob. BHnocneuH(|)HHHbie npH3HaKH: (JjopMa, 
pa3Mepw, pac^JieHeHHe Bann; (|)opMa Hepeuixa Ha nonepenHOM cpe3e b ero ocHOBaHHH h 
no# ruiacTHHKOH Bann; <|)opMa KCHJieMbi b MepHCTejiax nepeniKa; thii Me30(|)HJuia; ran 
ycTbHHHoro annapaTa; Hajnnme B03flyniHon nonocra h (|)jio6a(|)eHOB b nepeuiKax; (|)opMa 
KJieTOK BepxHen annflepMbi Ha noneperaoM cpe3e Ba ira; TOJicTocTeHHbie KJieTKH no xpaio 
nepa (Ta6ji. 2). 

TaKHM o6pa30M, b xo rc ajianTaiiHoreHe3a y nccJieflOBaHHbix nanopoTHHKOB poaa Asple¬ 
nium cymecTBeHHO H3MeH5iJic5i raSnTyc (c coxpaHeHneM ocHOBHoro rana SnoMoptJjbi), a 
aHaTOMHHecKaa cTpyoypa BbinojiHHJia, Bepoarao, CTa6HJiH3Hpyioui;yK) pojib, «OTpaxaa 
npoiiaeHHbiH TaxcoHOM nyTb» (raManen, 1999) h orpaHHHHBaa cooTBeTCTBeHHo apean axo- 
jioniHecKoro pacnpocTpaHeHHH bhtiob. 
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SUMMARY 

Anatomic and morphological features of four species of ferns of the genus Asplenium L. are dis¬ 
cussed in relation to their ecology: A. septentrionale (L.) Hoffm., A. trichomanes L., A . adian- 
tum-nigrum L., A. ruta-muraria L. With regard of their habitat characteristics, life forms, features of 
external and internal structure of leaves and petioles, rhythm of seasonal development, an estimation 
is given of their adaptation capacities to light and water regimes. 
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OKOHHaTejibHBiH BapHaHT nonyqeH 05.07.2003 

HccjieflOBaHbi Mop^onoraa h aHaTOMHH ruioflOB y 6 bh^ob H3 5 ceiajHH po,n[a Cory dal is. noKa3aHO, hto 
BCKpbIBaHHe KOpoSoneK y BHflOB 3TOrO pOfla OTHOCHTCH K JiaMHHaJlbHOMy npOflOJIbHO-KOJlbljeBOMy THny. Bee BHflbl 
xapaKTepH3yioTCH moiuhoh cyTypajibHo-njiaueiiTapHOH 3ohoh, ho pa3JiHHaK>TCH ee onepTaHHHMH na nonepeuHOM 
cpe3e, (JjopMofi CKjiepeHXHMuoro raxa, CTpoeHHeM kjictok armoKapmra. flHaniocTHHecKoe 3HaueHHe Ha bh^obom 
ypoBHe HMeioT cjreflyiomHe npH3HaKH, xapaKTepH3yiomHe CTpoeHHe aHZjoKapnHa: CTeneHb h3bhjihctocth mieTOH- 
Hbix cTenoK, hx TonmHHa, pacnonoxeHHe h BejiHHHHa nop Ha aHTHKJiHHanbHbix cTeHxax, Hajimme hjih OTcyrcT- 
BHe nanmui h hx (})opMa. 

KnioneBbie cnoBa: aHaTOMHH, nepHKapriHH, Corydalis. 


Poa Corydalis DC. 06'beflHHaeT 6ojiee 400 bhaob, 6ojibihhhctbo H3 KOTopbix npoH3pa- 
CTaeT b ropHbix panoHax CeBepHoro noJiymapHR. HanOojibnmM BimoBbiM pa3HOo6pa3neM 
BbmejwioTca IOro-BocTOHHbm KHTaii, IYiMajiaH, TwOeT. Ycjiobhh oOHTaHna xoxjiaTOK ao- 
CTaTOHHo pa3Hoo6pa3Hbi: sto ropHbie h paBHHHHbie Jieca, KaMeHHCTbie poccwnH b ajibnHH- 
ckom noace, me ohh noflHHMaiOTca Ha BbicoTbi 6oJiee 5000 m, paccejiHHbi CKan, cyxne iea- 
MeHHCTbie cKJiOHbi, 6epera pynbeB u pex. 
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Poa Corydalis OTJiHHaerca 3HauHTejibHbiM pa3Hoo6pa3HeM XH3HeHHbix (|>opM h CTpyK- 
Typ nofl3eMHbix opraHOB. 3th npH3HaKH HapAAy c AeTanuiMH CTpoeHHH ijBeTKa nonoxeHbi b 
ocHOBy 6ojibuiHHCTBa CHCTeM poAa (Fedde, 1936; IIonoB, 1937; Wendelbo, 1974; MnxaH- 
JiOBa, 1981,1982 a, 6, 1983,1999, 2000; Liden, 1986,1989,1995; Wu Cheng-Yih, 1999). 

OflHaKO OKOHHaTejibHaa cncreMa pojja eme He cnoxHJiacb, ocHOBnan AHCKyccnn Kaca- 
eTCH flHaraOCTHHeCKHX npH3HaKOB CeKUHH, HX oO'beMa H nOAXOAOB K nOHHMaHHIO komh- 
JieKCOB 6jIH3KOpOACTBeHHbIX BHAOB. 

CnoxcHOCTb CHCTeMaTHKH poAa Corydalis TpeGyeT npHBJieueHHH hobbix AHaraocTHue- 
CKHX npH3HaKOB, B UaCTHOCTH OCObeHHOCTeH aHaTOMO-MOpijjOJIOrHUeCKOrO CTpoeHHH nJIO- 
AOB H CeMH. 

TeM He MeHee ao riocjieAHero BpeMeHH nccjieAOBaHHii CTpyKTypw nepHKapiiira xaca- 
JIHCL JlHUIb eAHHHHHBIX BHAOB. TaK, B 06cT05ITeJIbH0H CBOAKe I. Roth (1977) ynOMHHaiOTCfl 
OTAeJibHbie npHSHaKH CTpoeHHH Kopo6ouKH tojibko 3 bhaob poAa Corydalis . B cTaTbe 
C. R. Gunn (1980) noxasaHa SHaHHMOCTb Mop^onoran miOAOB h ceMsm Ana CHCTeMaTHKH 
xoxnaTOK. HccjieAya HexoTopbie npn3Haxn CTpoeHna nepHKapnmi, paA aBTopOB (Kim, Oh, 
1987; Oh, Kim, 1988; Fukuhara, M. Liden, 1995) npnuum k safUHoneHmo 06 hx nennocTH 
jsjisl xapaxTepHCTHKH ceKUHH h noAceKUHH poAa Corydalis. Padorbi C. Bruckner (1992, 
1993) BbiHBHJiH AHaraocTHuecKH BaxHbie xapnojiorHHecKHe npHSHaxH jsjisl xapaKTepHCTH- 
kh HexoTopbix cexuHH h onpeAejiHjiH nepcneKTHBHocTb AajibHeHiimx HccjieAOBamiH no 
aHaTOMHH miOAOB xoxjiaTOK. K tbkhm npH3HaxaM aBTOp othocht ACTajiH CTpoeHna ctchkh 
ruioAa (c|)opMy KJieTOK 3K30- h 3HA0Kapnna, TOJimHHy KJieTOUHbix oOojioueK, <J)opMy napen- 
xHMHbix KJieTOK Me30Kapmra, HajiHune ceKpeTopHbix BMecTHJram) h rniaueHTapnoH 30Hbi 
(ee ouepTaHne Ha nonepeuHOM cpese, cTpoenne nnaueHTapHOH siiHAepMbi, (jjopMy h pa3Me- 
pbl TSCKa CKJiepeHXHMHbIX bojiokoh). 

IIpHHSfTaH B 3THX HCCJieAOBaHH5IX CXCMa JSJISI XapaKTepHCTHKH BHyTpnpOAOBblX TaKCO- 
hob poAa Corydalis no aHaTOMHuecKOMy CTpoeHHio nepmcapmui BKJiionaeT OTAeJibHbie He- 
conocTaBHMbie npH3HaKH, oTHocHmnecH k pasHbiM BHAaM. 06o6meHHoro onHcamra cTpyx- 
Typbi nepHKapnna jsjisl bhaob h cexuHH ynoMjmyTbie aBTopbi He npHBOA^rr. 

3aAaua HacToamen pa6oTbi — npoBecTH peKoraocunpoBOUHoe H3yueHHe aHaTO- 
Mo-Mopc|)OJiorHuecKHx npH3iiaKOB nepHKapnna h onpeAejiHTb bosmoxchocth hx Hcnojib3o- 
BaHHSl JJJISL CHCTeMaTHKH. 


MaTepnaji h mctoabi 

fljra HCCJieAOBaHHH 6btrm Bbi6paHbi 5 cckuhh poAa Corydalis: 3 KJiydHeBbie ( Corydalis , 
Radis-cava Jrmisch., Leonticoides DC.) h 2 He Kjiy6HeBbie ( Strictae (Fedde) Wendelbo, 
Sophorocapnos Turcs.). JJjisl xaxtAOH oTobpaHbi Hanbonee xapaKTepHbie, ycTOHHHBbie, ihh- 
Poko pacnpocTpaneHHbie bhaw. Bcero HsyneHO 6 bhaob. 

MaTepnanoM jsjisl BbinojmeHim Aamion pa6oTbi nocriyacHJia KOJuieKqHa repbapmi EoTa- 
HHuecKoro HHCTHTyra hm. B. JI. KoMapoBa PAH (LE), a TaKJKe (|)HKCHpoBaHHbiH MaTepnaji 
(3pejibie rniOAbi), co6paHHbin b sKcneAnunax b MecTax ecTecTBeHHoro npoH3pacTaHHH bh¬ 
aob. 

I. CeKium Strictae BKjnouaeT MHoroneTHHe TpaBHHHCTbie pacTeHiw h nojiyxycTapHnu- 
kh c KayaeKCOM h CTepxcHeBbiM KopHeM. HccneAOBaH 1 bha — Corydalis stricta Steph ex 
Fisch. 3tot bha BCTpenaeTca Ha KaMeHHCTbix h me6HHCTbix CKJiOHax, MepreneBbix necT- 
pouBeTax, necuaHO-rjiHHHCTbix OTJioxeHirax, rjiHHHCTO-cojiOHiieBaTbix MecTax. Apean 
3Toro BHAa oxBaTbiBaeT Pocchio (Arran); CpeAHioio Ashio (TnHb-IHaHb, naMHpo-Ajian); 
MoHrojiHio (MoHrojibCKHH Arran); KHTan (Arran, HaHb-LQaHb, Kynb-JlyHb, Tn6eT); Hh- 
A hk) (KauiMHp, JlaAax); IlaKHCTaH (BajiTHCTaH). HsyneHHbie o6pa3ijLi: Pecnybnuxa AjiTan, 
Kom-AraucKHH p-H. flopora H3 Koxopa b HaraH-Y3yH. Ha mHHHCTbix CKJiOHax. 
21 VII 1994. M. A. MnxaHJiOBa. 

II. Cckijhh Sophorocapnos — 3to AayjieTHHe TpaBHHHCTbie pacTeHHa co CTepxHeBbiM 
KopHeM. npeACTaBHTejib stoh ceKUHH — Corydalis pallida Pers. — pacTeT Ha raneHHHKax 
BAOjib pyubeB h pex, Ha KaMeHHCTbix ocbinax, JiecHbix nporanHHax, BeTpoBanax, BAOJib ao- 
por, no xpaio xaHaB, Ha rapax. Oh pacnpocTpaHeH b Pocchh (npHMopbe, CaxanHH, Kypn- 
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jibi); Kopee; KHTae (CeBepo-BocTOHHBin); JlnoHHH (XoKKaiiao, Xohcio). PbyHeHHbie 06- 
pa3m>i: IIpHMopcKHH Kpan, YccypHHCKHH 3anoBe,mraK hm. B. JI. KoMapoBa. Jlopora Ha 
HIkotobo, y rpaHHijbi 3anoBeflHHKa. HapymeHHbiH ynacTOK y flopora. 3 V 1978. M. A. Mh- 
xaiinoBa. 

III. Ccki^hh Leonticoides BKJiioHaeT MHorojieTHHe TpaBLi c xpynHbiM KJiy6HCM, b hhx- 
Hen ^acTM pa3^ejieHHBiM Ha aojih, npH CTapemm CTaHOBflmHMCH nojibiM. Corydalis ledebo- 
uriana Kar. et Kir. pacTeT Ha mHHHCTbix, pexe KaMenncTbix CKJiOHax, b apneBbix Jiecax, 
nepHOJiecbe, b cpe^HeM h BepxHeM noace rop y roiTeH xaiomero CHera. Apean 3Toro BH^a — 
CpeflHHH A3Hii (fl^yHrapcKHH AjiaTay, xp. Tap6araTan, TaHb-UIaHb, naMupo-Ajian); AcJ)- 
raHHCTaH (CeBepo-B octohhhh) ; IlaKHCTaH (HHTpan); KHTan (CeBepo-3anaflHbin). Hsy- 
neHHbie o6pa3Hbi: Cpearora As ha, cnereMa KyrnTaHr, ropbi Top-KannHraii. 12 IV 1977. 
M. A. MnxaHJioBa. 

IV. Ceiau isl Corydalis npe^cTaBJieHa MHoroJieTHHKaMH c He6ojibuiHM, e^ero^Ho 3aMe- 
maiOmHMCH HiapOBHAHblM KJiy6HeM. IIpHaaTOMHbie KOpHII paSBHBaiOTCH TOJIbKO B 6a3aJIb- 
hoh Hacra KJiy6iui. CTe6ejib b hh^chch nacTH HeceT nemyeBHiiHbm jthct ( 3a HCKjnoneHHeM 
Corydalis nudicaulis). B /jaHHOH pa6oTe HCCJiejjOBaHbi 2 Bnjia otoh ceKiinn: Corydalis pac- 
zoskii N. Busch h C. nudicaulis Regel. IlepBbiH bh jx pacxeT b Jiecax cpe^H KycTapHHKOB. 
BcTpenaeTca b Boctohhoh Espone (KpbiM, IIpHnepHOMopbe). H3yqeHHbie o6pa3i*bi: 
KpbiMCxaa o6ji., oxp. r. CeBacxonojni, noc. EanaKJiaBa y crapon TeHysscKOH 6auiHH b 3a- 
pocjMx rpa6oBHHKa. 15 IV 1989. M. A. MuxamiOBa, O. A. MnxanjiOB. BTopon bhji pacxeT 
cpejjH KycTapHHKOB b noace nepHOJiecba h TepMoc|)HJibHbix apnesHUKOB, na mHHHCTbix 
CKJiOHax y CHera. PacnpocTpaHeH b Cpejuien A3 hii (IlaMiipo-Arian, 6accenH p. IIIaxHMap- 
^aH). H3yneHHbie o6pasubi: Ta^^KHKHCTaH, npaBbin 6eper p. ILmjpc, oxp. KMiiiJiaKa Hojia, 
OTpora ropbi Kyraq^pyrn, y cHejKHHKa. 28 V 1981. N° 491. M. A. MnxaHJioBa. 

V. CeKijHfl Radis-cava BKJHonaeT MHorojieTHHKH c OKpymo-KOHHnecKHM KJiy6HeM, 
npH CTapeHHH CTaHOBamHMca nojibiM. IIpimaTOHHbie KopHH pasBHBaiOTCH no Been noBepx- 
hocth Kjiy6H5i. Cxe6ejib b HiDKHen nacTH 6es neinyeBHflHoro JiHCTa. IIpeflCTaBHTejib ceKunn 
Corydalis marschalkana (Pall, ex Willd.) Pers. o6HTaeT b Jiecax cpe,aH KycTapHHKOB. Ero 
apeaji — BocTOHHaa Espona, KaBKas, CpejjnseMHOMopbe, Manaa A3 Ha, Hpan. HsyneHHbie 
o6pa3iibi: KpbiMcxaa o 6 ji., OKp. r. CeBacTonona, r. EejioKaMeHCK 2 (HHKepMaH). MHKep- 
MaHCKaa jjojiHHa. fly6oBoe KpHBOJiecbe. 12IV 1989. M. A. MnxaHJioBa, <D. A. MnxaHJioB. 

Cyxne spejibie kopo 6 ohkh ripejjBapHTejibHO pasMaraaiHCb (He MeHee 5—7 jmeii) b cut- 
on cnnpTa, BO^bi h nraijepHHa (1:1:1). IlonepeqHbie cpe3bi nepnKapnna nojiynarm npn 
noMomn 6pHTBbi, pacnpaBJWJin h npocBeTJiajra b mojiohhoh KHCJiOTe h noMemaim b ranne- 
pnH. AHajiH3 CTpoeHHH nepHKapnna no KajKjjoMy H3 6 nsyneHHbix bh^ob npoBo^HJica He 
MeHee hcm b 5-KpaTHOii noBTopHOCTH. 

IIpenapaTbi H3ynanH c noMombio CBeTOBoro MKKpocKona MBH-3, pucyHKH jjejiajm 
c HcnojibsoBaHHeM pncoBajibHoro annapaTa PA-4. AHains Ha jihiumh ripoBOUHJiH ^eiiCTBH- 
eM c|)jioporjiK)UHHa h HC1, Ha KpaxMari h MJienHbiH cok — IKI. 

Cpe3bi b 6a3anbHOH, cpeOTHHoii h anHKanbHOH nacTHx Kopo6onKM C. ledebouriana Bbi- 
hbhjih pa3JiHMRH b cTpoeHHH nepHKapnna no ariHHe imojia: hhcjio cjiocb MesoKapinw, a 
TaKJxe hhcjio cocyaoB b cyTypaiibHO-iuiaueHTapHOH 30He xMaKCHManbHbi b cpejiHHHOH nacTH 
njiojia. CpaBHeHne Bcex bh^ob npoBOflHjm 11a cpe3ax cpejiHHHOH nacTH rniojia MeJKjjy ceMe- 
HaMH. 


Pe3yjn»TaTW HCCJie^OBaHHH h oScynmeHHe 

Poa Corydalis xapaKTepnsyeTca napaKapnHbiM rnHeijeeM hs 2 iuioaojihcthkob, Bepx- 
Heii npojiojiroBaTon 3aBH3bio c 2 n 6ojiee ceM^sanaTKaMn. Ctoji6hk ojiKHoniibiH, Bepxy- 
meniibin, npaMocxoHHHH. Itiofl — napaKapnHaa ^HMepHaa 0 flH0me3flHaa jiBy-, Muoro- 
ceMAHHaa Kopo6onKa CTpynKOBiwioh (|)opMbi c coxpaH5noin.HMHCH ctoji6hkom h pbuibijeM. 
CeMeHa pacnojiaraioTca okojio ihbob cpacTaHna njiojiojiHCTHKOB b 1 hjih 2 pajia (pnc. 1). 
BcKpbmaHHe Kopo6onKH nponcxoflHT 2 CTBopKaMH sa cneT pa3pbma ctchkh Ka>Kjjoro imo- 
JIOJIHCTHKa BJIOJIb IHBOB CpaCTaHHil, npH 3TOM o6jiaCTb CpaCTaHHH nJIOflOJIHCTHKOB C (|)yHH- 
KynycaMH ocTaeTca Ha imoaoHoacKe b Bnjie «paMKH» (pnc. 1). TaKon cnoco6 BCKpbiBaHna 
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iuiofla pa3HMMH aBTopaMH onpe^ejiaeTCH HeoOT03HaHHo. TaK, A. II. Mcjihkhh h A. B. fle- 
bsitob (2001) CHHTaioT ero OT3^k)hkthbhi>im. Bojiee TOHHoe onpeaejieHHe npHBOflHT 
P. E. JleBHua (1987), Ha3biBaa BCKpbiBaHHe jiaMHHaiibHbiM npoflOJibHO-KOJibijeBbiM. IIpoBe- 
fleHHbie HaMH HCCJieflOBaHHH IIOKa3aJIH, HTO pa3pbIB CTBOpOK KOpo6oHKH npOHCXOJO[HT no 
OTAejiHTenbHOMy cjioio, o6pa30BaHHOMy 2—3 cjiohmh TOHKOCTeHHbix KJieTOK, npnjieraio- 
mHx k KJieTKaM napeHXHMbi c yrojimeHHbiMH o6ojioHKaMH (pnc. 2, 3). 

3K30Kapnnn y Bcex bhjiob npejjCTaBJieH 1 cnoeM kjictok (c ycTLHijaMH), BbiTHHyTbix 
BflOJib npoflOJibHon ocn nnojia (cm. Ta6jnmy). Bhju>i pa3JiHHaiOTCH tojiiijhhoh HapyxHon 
CTeHKH KJieTOK 3K30KapnHii. TaK, y C. paczoskii TOJimmia HapyxHon CTeHKH cocTaBJweT 
6ojiee 1/4 BbicoTbi KJieTOK. HanOojiee TOHKne (1/6 CTeHKH aooKapnna) — y C. pallida 
(pnc. 3, 3). npHHUHnnajibHbix pasjiHHHH b crpoeHHH sooKapnira Ha nonepenHbix n npo- 
AOJibHbix cpesax y pasHbix bhjiob He BbWBjieHO. 

Me30KapnHH MHorocJiOHHbiH, y HCCJieflOBaHHbix bhjiob Ha nonepenHOM cpe3e npe^CTaB- 
jieH pa3HbiM hhcjiom cjioeB KJieTOK (cm. Ta6jmny): ot 4—5 y C. marschalliana #o 7—8 y 
C. stricta. Y o^hhx bh^ob (C. ledebouriana , C. marschalliana ) b spejibix imo^ax KJieTKH 
MesoKapnim nycTbie (pnc. 2, 4), y apyrax (C. pallida , C. paczoskii) 3anojiHeHbi KpaxManb- 
hmmh 3epHaMH, ocoOeHHO KpynHbiMH y nocjiejiHero BH#a (pnc. 3, 3). B Me30Kapnnn Bcex 
bhjjob o6HapyxHBaioTCH OT^ejibHbie KJieTKH-Hflno6jiacTbi, co^epxHMoe KOTopbix npn ^en- 
ctbhh IKI % aeT nepHoe OKpanmBaHne. 

3na;oKapnHH y HsyneHHbix bhjiob o6pa30BaH 1 cjioeM KJieTOK. Hx HapyjKHbie ctchkh 
y HeKOTopwx bhjiob oOpasyioT namuuibi pa3HOH c|)opMbi (cm. Ta6jinuy). Y C. ledebouriana 
namuuibi TynoBaTbie Ha BepiiiHHe (pnc. 2, 4), y C. marschalliana — saocTpeHHbie, y C. nu- 
dicaulis — c OTT5myrbiM kohuom, y C. paczoskii — TpeyrojibHOH (J)opMbi. IlanHJiJi HeT y 
C. stricta h C. pallida (pnc. 3, 3). Psm pa3JiHHHH Meagjy BHflaMH b CTpoeHHH SHflOKapmui 
BbWBJiaeTCH Ha npoaojibHbix cpe3ax. B nacTHOCTH, sto CTeneHb h3bhjihctocth aHTHKJin- 
HanbHbix KJieTOHHbix CTeHOK, hto OTMenaioT n apyrae aBTopbi (Bruckner, 1992, 1993; Fu- 
kuhara, Liden, 1995). Tax, y C. ledebouriana KJieTKH cjia6o HSBiuiHCTbie (pnc. 2, 5), a y 
C. pallida (pnc. 3, 5) h C. stricta KJieTKH c KpynHbiMH jionacniMH. Bhjili 3aMeTH0 pa3jrana- 
I0TC5I TaK^Ce no HaJIHHHIO HJIH OTCyTCTBHK) nOp B 060 JI 0 HKe KJieTOK 3HH0KapnH3, HX pa3Me- 
paM h pacnojioxeiiHK). KpynHbie nopbi HaOjnojiaioTCH b o6ojioHKax sHflOKapnira C. ledebo¬ 
uriana (pnc. 2, 5) h C. nudicaulis. Y C. stricta nopbi JiOKajmsoBaHbi rpynnaMH Ha oxaejib- 
hhx ynacTKax KJieTOHHbix CTeHOK. 

CTpyKTypa 30iibi cpacTaiiHa iuioaojihcthkob y HsyneHHbix bhjiob poaa Corydalis HMeeT 
xax o6mne, Tax h BHjjocneiiHc|3HHecKHe nepTbi. B OTenecTBeHHOH JiHTepaType MecTO cpac- 
TaHHa njiojiojiHCTHKOB o6biHHO Ha3biBaioT cyrypon, cyrypanbHOH sohoh hjih cyrypajibHbiM 
uibom. B 3apy6e)KHbix pa6oTax 3Ty o6;iacTb o6o3HanaK>T TepMHHaMH replum hjih iiJianeH- 

TapHaa 30Ha (Bruckner, 1992; Fukuhara, 
Liden, 1995, h jpp.). IIocKOJibKy y iuiojiob 
pojja Corydalis iuiaijeHTa jioKajinsyeTca b 
MecTe cpacTaHHH iuio^ojihcthkob, mbi chh- 
TaeM 6ojiee tohhbim TepMHH cyrypajib- 
Ho-njiaueHTapHaa 30Ha. 

Y Bcex H3yneHHbix bhjiob b neHTpe cy- 
TypaJibHO-iuiaueHTapHOH sohm HaxojiaTca 
npoBO^mne TxaHH, KOTopbie o6biuno 
onncbiBaioT KaK KOHiieHTpHnecKHH nynoK 
(Bruckner, 1993, h jip.). Hauin HCCJieaoBa- 
hhh noKa3anH, hto npn ero (J)opMHpoBa- 
HHH o6beaHH5nOTCH 4 MeJIKHe >KHJIKH, 06 - 


Phc. 1. Mop(J)OJiorHHecKoe CTpoeHHe kopo6ohkh 
pofla Corydalis (cxeMa). 

06mHH bh^: 1 — 3pejioH kopo6ohkh, 2 — pacKptiBuieH- 
ca KOpo60HKH. pK - paMKa, C6 - CTBOpKH, cm - CTOJI- 

6hk. MacuiTa6Haa JiHHeHKa — 1 cm. 
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1 — nonepeHHMH cpe3 kopo6ohkh (cxeMa); 2, 3 — CTpoeHHe cyTypajiLHO-ruiaqeHTapHOH 30Hbi; 4 — CTBopKa Kopo6o4Kn; 5 — 
3H^oKapnHH b ruiane. kb — KpbmoBHWHbie BbipocTbi iuioaojihcthkob, ku — KJieTKa-KWHo6nacT, kc — KciuieMa, M3K — 
Me30KapnHH, oc — oxaejiHTeJibiibiH cjioh, nan — nanmuibi, npn — npoBOflamim riynoK, ckji — CKJiepeHXHMHbie BOJiOKHa, <p/i — 
(|)Ji03Ma, 3K3K — 3K30KapnHH, 3h6k — BHUOKapnHH. MaciHTa6Hafl JiHuemca: 1 — 1 mm; 2 — 5 — 0.05 mm. 


pa3yK)LUHecfl b pe3yribTaTe 6H(J)ypKauHH 2 npoBcwmjHx ny^iKOB ctbopok. Kax^aa xcmixa 
BKJiioHaeT 1—3 cocy^a npoTOKcmieMBi, 2—3 cocy^a MexaKCHJieMbi h 5—12 kjictok (Jxrios- 
mbi. llyMKH o6pameHBi #pyr k Apyry npoTOKcmieMOH h o6bihho BbinraAflT KaK eAHHbm thx. 
B MecTe npiiKpenjieHHH ceMHH ot BHyTpeHHHx nynxoB otxoaat (|>yHHKyjiapHbie OTBeTBJie- 

Hffil. 

CyrypajibHo-ruiaueHTapHaa 30Ha y pa3Hbix bhaob xoxjiaTox 3aMeTHO pa3/iHHaeTCJi no 
PW npnsHaKOB. K nx nncjiy othochtch ee KOHTypbi Ha nonepenHOM cpe3e, KOTopbie onpe- 
AeJWIOTCa CTeneHbK) paSBHTHil XpbDIOBHAHblX BbipOCTOB CTBOpOK nJIOAOB H paspaCTaHHeM 
cyTypajibHO-ruiaueHTapHOH 30Hbi c HapyxHOH h BHyrpeHHeH CTopoHbi xopo6onxH. Hapyac- 
Haa CTopoHa 30Hbi y C. marschalliana h C. nudicaulis maAxaH, CTBopxn He o6pa3yioT bm- 
pocTOB. Y C. paczoskii 3Ta 30Ha iimpoxaH, c HeBbicoKHMH BbipocTaMH ctbopok xopo6onxH. 
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CpaBHHTejibHaa xapaKTcpucTUKa cTpoeHHa 



Xyf- 

■U -_ 



IlepHKapnHH 

Bh£ 

mupipujiuA Jia Kupuuuijiun 


Me30Kapnna 

4>opMa 

JU IHHa H 
UIHpHHa, 
MM 

pacncwio- 

xeHHe 

CeMJIH 

3K30KapnHH 

napeHXHMa 


Sect. Leonti- 
coides DC. 

C. ledebouri¬ 
ana Kar. et 
Kir. 

OBa/ibHaa 

15-20, 

3-4 

OtfHopaflHoe 

KpynHbie npaMO- 
yrojibHbie KJieTKH, 
TOJiiuHHa HapyacHoft 
CTeHKH okojio 1/5 
BbICOTbl KJieTKH 

7—8 cjioeB nycTbix 
KJieTOK, HapyxcHbie 

H3 H3oanaMeTpHHe- 
CKHX KJieTOK, BHyT- 
peHHHe H3 KJieTOK, 
caenca BbiTaHyrbix 

TaHreHTajibHO 


Sect. Corydalis 
C. paczoskii 
N. Busch 

JlMHeHHaa 

30-35, 

3-4 

» 

KpynHbie npaMO- 
yroabHbie kjictkh, 
ToamHHa HapyacHoii 
CTeHKH OKOJIO 1/4 
BbICOTbl KJieTKH 

5—6 cjioeB OKpyrjibix 
KneTOK, paBHOMepHO 
3anojmeHHLix xpax- 
MajIbHblMH 3epHaMH 


C. nudicaulis 
Regel 

» 

20-25, 

3-4 


KpynHbie npaMO- 
yrojibHbie kjictkh, 
TOJiiuHHa HapyacHOH 
CTeHKH OKOJIO 1/6 
BbICOTbl KJieTKH 

5—6 caoeB kjictok, 
b BepxHHx cjioax 
oKpyrabix, b hhdkhhx 
B biTaHyTbix TaHreH¬ 
TajibHO, B Cpe/JHHX 
cjioax HepaBHOMepHO 
3anojiHeHHbix Kpax- 
MaJIbHblMH 3epHaMH 


Sect. Radis- 
cava Jrmisch* 
C. marschalli¬ 
ana (Pall, ex 
Willd.) Pers. 

» 

20-25, 

5-6 

^BypaflHoe 

KpynHbie npaMO- 
yrojibHbie kjictkh, 
TOJIIUHHa napyxcHOH * 
CTeHKH OKOJIO 1/5 
BbICOTbl KJieTKH 

4—5 caoes nycTbix 
KJieTOK, BbITaHyTbIX 
TaHreHTajibHO 


Sect. Sopho- 
rocapnos 
Turcs. 

C. pallida Pers. 

JlHHehHaa, 

aeTKOBiutHaa 

30-40, 

3-5 

O/jHopaflHoe 

KpynHbie npaMO- 
yroabHbie kjictkh, 
TOJIIIIHHa HapyxcHOH 
CTeHKH OKOJIO 1/6 
BbICOTbl KJieTKH 

6—7 cjioeB KJieTOK, 
HepaBHOMepHO 3a- 
nojiHeHHbix Kpax- 
MajibHbiMH 3epHaMH; 

B HHJKHHX Cjioax Bbi¬ 
TaHyTbix TaHreHTajib¬ 
HO 


Sect. Strictae 
(Fedde) 
Wendelbo 

C. sricta Steph 
ex Fisch. 

Ilpoaojiro- 

BaTO-OBajib- 

Haa 

30-36, 

6-10 

» 

KpynHbie npaMO- 
yrojn»Hbie kjictkh, 
ToamHHa HapyacHOH 
CTeHKH OKOJIO 1/5 
BbICOTbl KJieTKH 

7—8 cjioeB nycTbix 
KJieTOK, B BepXHHX 
cjioax BbiTaHyTbix 
TaHreHTajibHO, b 
hhjkhhx cjioax 6ojiee 
hjih MeHee OKpyrabix. 
BoKpyr npoBO^auiHX 
nyaKOB CKJiepeHXHM- 
Haa o6KJiajiKa 



Y C. ledebouriana BbipocTbi ctbopok cjienca npeBbiuiaioT BbiCTyn HapyxcHon CTopoHbi 30Hbi 
(pnc. 2, 3). Y C. pallida (puc. 3,2) n C. stricta HapyxHaa CTopoHa 30Hbi HMeeT mejib 6jiaro- 

^apa c 6 jlH 2 CeHHbIM KpbLJlOBHAHblM BbipOCTaM CTBOpOK. 

BHyTpeHHiia CTopoHa cyrypajibHO-iuiaueHTapHOH 30Hbi y C. pallida (pnc. 3, 2), cmibHO 
B^aeTca b nojiocTb kopo6ohkh, y ocTajibHbix bh^ob OHa Jimnb cjienca BbicTynaeT. 3imoKap- 
ntm b 3toh 30He pa3JiHnaeTca y bh^ob no TOJimime KJieTOHHbix oCojiohck (cm. Ta6jinny). 
Ohh CHJibHO yrojimeHbi h hmciot xoporno pa3BHTbie nopbi y C. marschalliana , C. nudicau- 
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Kopo 6 oneK bh/job po^a Corydalis 



ILiaHeHTapHo-cyTypajibHaH 30Ha 


3HaoKapnnft 

KJieTKH 

deneHb pa33HTHH 

ceKpeTopHwe 

BMeCTHJIHIHa 

(J)opMa KJieTOK Ha 
napaflepMajibHOM 
cpe3e 

H3JIHHHe 

H (J)OpMa 
namnui 

HajiHHHe 

H BeJIHHHHa 

nop 

OH/ioKapnHH Ha 
nonepeHHOM 
cpe3e 

j 

cioiepeHXHMbi Ha 
nonepenHOM 
cpe3e 

HacTO, b 6 jih 3 h 

npoBo/nimHx 

nyHKOB 

Cjia60H3BHJIH- 
CTbie, nopbi 
npnaaiOT 060- 
jionxe hctko- 

Bjmnbie oqepTa- 

H HX 

KpynHbie na- 
mnnibi c Tyno- 
BaTOH Bep- 
xyinxoH 

KpynHbie, hx 
UIH pHHa nOHTH 
paBHa hjih npe- 
BbimaeT tojiliih- 
Hy xjieTOHHoii 
o6ojiohxh 

Oxpynibie Meji- 
xne c HeyroJi- 
meHHOH 060- 

JIOHXOH 

Xopoino pa3BH- 
Ta, HMeeT <J)op- 
My nonxoBbi 

Penxo, b6jih3h 

npOBCWfflJHX 

nynxoB 

npoaojirosa- • 

Tbie, c MHOxce- 

ctbom JionacTen 

riaroniJibi pen- 
ko, cjierxa 3a- 
ocTpeHbi Ha 
Bepxyinxe 

OTCyTCTByiOT 

Oxpyrjibie Meji- 
xwe c Heyroji- 
meHHOH 060- 

JIOHXOH 

Cjia6o pa3BH- 

TblH TJDK Hajj 

npOBOJ^HmHMH 

nynxaMH 

KpaHHe pe/uco, 
b 6 jih 3 h npOBo- 
^MLUHX ny^KOB 

KjieTKH OTHO- 
CHTeJIbHO MeJI- 

xne, onepTaHwa 
H3BHJlHCTbie, 

nopbi npnaaioT 
o6ojionxe neT- 

! KOBHflHbie 
onepTaHHH 

Bee KJieTKH 3H- 
noxapniw b 
(J jopMe namuui, 
3aOCTpeHHbIX 

Ha Bepxyinxe 

KpynHbie, 

pacnpeneJieHbi 

paBHOMepHO 

Oxpynibie 
MejiXHe c paB¬ 
HOMepHO yroji- 
meHHOH 060- 

JIOHXOH 

Xopoino pa3BH- 
Ta, b <J>opMe 

nOflXOBbl BO- 

xpyr npOBona- 
ihhx nynxoB 

Oxpyrjibie, no 
2—3 b 6 jih 3 h 
npOBozuimHx 
nynxoB 

KpynHbie, b 
onepTaHHH 

JionacTHbie 

riainuuibi 

flOBOjibHO nac- 
TO, c 3aocTpeH- 
hoh BepxymxoH 

OTCyTCTByiOT 

Oxpynibie 
xpynHbie c pas- 
HOMepHO yroji- 
meHHOH 060- 

JIOHXOH 

IIlHpOKOe 
xojibno Boxpyr 
npOBOAHmHX 
nynxoB 

HacTO BCTpe- 
naiOTCH no 

BceMy Me3o- 
xapnino 

CnjibHO H3or- 
HyTbie, mho- 

rojionacTHbie 

nanHJUibi 

OTcyrcTByiOT 

» 

OfiajibHbie 
xpynHbie c cii- 
jibHo yrojimeH- 
HOH nOpHCTOH 
060JIOHXOH 

Y3Xoe xojibno 
Boxpyr npoBO- 
Ahihhx rrynxoB 

Penxo, b6jih3h 

npoBozmmnx 

nynxoB 

CttJlbHO H3BH- 
JIHCTbie, C MHO- 

TOHHCJieHHblMH 

JIOnaCTHMH 

To ace 

KpynHbie, 

pacnojioxceHbi 

rpynnaMH 

Mejnaie oxpyr¬ 
jibie c Heyroji- 
meHHOH 060- 

JIOHXOH 

IIInpOKHM T5DK 
no,axoBOo6pa3- 
HOH $OpMbI H 
THJKH Ha rpaHH- 
ne CTBOpOK 


lis h C. pallida (pnc. 3, 2). OrMeneHHafl HexoTopbiMH aBTopaMH (Bruckner, 1992, 1993) 
™rHH(})HKaijH5i oSononex 3Hfloxapmia b HarneM HCCJieflOBaHHH He noflTBepflHJiacb (peax- 
UH5i (jjjioporniomiHa c HC1). 3imoxapnHH cyrypajibHO-ruiaueHTapHOH 30Hbi y 3 apyrax bh- 
flOB o6pa30Ban mcjixhmh xJieTxaMH c HeyroJimeHHbiMH o6ojiouxaMH (pnc. 2, 3). 

Bee BHflbi b o6jiacTH cpacTaHHa mioflOjmcTHXOB co^epxaT th^ch bojioxoh (cm. TaSjiH- 
uy). no c|)opMe Taxa H3yneHHbie bujxu moxcho pa3aejiHTb cjie^yiomHM o6pasoM: y C. pallida 
(pnc. 3, 2) h C. marschalliana oh o6pa3yeT xojibuo, BHyrpH xoToporo Haxojo^Tca npoBO^a- 


3 BoTanHMecKHH ^cypHaji, N? 12, 2003 r. 


65 



1 


K6 




Phc. 3. CTpoeHHe nepHKapimfl Corydalis pallida. 

1 — nonepeHHMH cpe3 kopo6ohkh (cxeMa); 2 — cTpoemie nepmcapiraa b c>ryparii>HO-njiaijeHTapHOH 30He; 3 — CTpoeHHe 
CTBopKH kopo6ohkh; 4 — CTpoeHHe SHflOKapnna b iuiaHe. YaiOBHbie o6o3HaqeHRa Te ace, hto h Ha pwc. 2. MacuiTa6Haa JiHHeHica: 

1 — 1 mm; 2 —4 — 0.05 mm. 


mne nynKH. Y C. ledebouriana (pnc. 2, 2) h C. nudicaulis Tax HMeeT (J)opMy nojjKOBbi, koh- 
lXhi kotopoh o6pameHbi b nojiocTb kopo6ohkh h orpaHHHHBaiOT npoBOjiamne nynKH c ro- 
pcanbHOH CTOpOHbi. Y C. stricta iiomhmo ocHOBHoro Taxa CKJiepeHXHMHbix bojiokoh b cy- 
TypajibHO-nnaueHTapHOH 30He, HMeiomero Ha nonepe*moM cpese noflKOBoo6pa3HyK) 
(|>opMy, b KaxjjoH CTBOpKe o6pa3yeTca aonojiHHTejibHbra Tax bojiokoh. Iloja[o6Hoe pacnpe- 
jiejieHHe MexaHHnecKnx TKaHeii, Mexjjy KOTopbiMH HaxojjHTca TOHKOCTeHHaa oxaejiHTejib- 
Haa napeHXHMa, no-BH£HMOMy, ycmiHBaeT 6ajuiHCTHHecKHe CBOHCTBa iuiojia C. stricta npH 
BCKpbiBaiiHH. Y C. paczoskii MexaHHMecxaa TKaHb npejiCTaBJieHa tojibko He6ojibiHHM Ta- 
xeM Ha r npoBOjiamHMH ny^ixaMH. 


3aKJiiOHeHHe 

Msyneime iuiojjob 6 bhjjob hs 5 ceojHH pojja Corydalis BbiaBHJio o6mHe npH3HaKH 
b CTpoeHHH nepHKapnHa. K hhm OTHOcaTca cxojictbo b CTpoemm aooKapnHa, Hedojibinoe 
HHCJIO CJIOeB TOHKOCTeHHbIX KJieTOK Me30KapnHa, HaJIHHHe B HeM KJieTOK-HJIHo6jiaCTOB, co- 
jiepxHMoe KOTopbix oKpaiiiHBaeTca IKI. B iieHTpe cyrypajibHO-iuiaiieHTapHOH 30Hbi — He- 
6ojibinoH npoBojiauiHii nynoK, k KOTopoMy npujieraioT cmiepeHXHMHbie BOJiOKHa. 

MexaHH3M jiaMHHanbHoro npojiojibHO-KOJibueBoro BCKpbiBaHHa kopo6ohkh onpejiejia- 
eTca aHaTOMHnecKHM CTpoeHHeM cTeHKH iuiojia. KoxncTbie ctbopkh OTpbiBaiOTca ot paM- 
KH no OTJXeJIHTeJIbHOMy CJIOK), 06pa30BaHH0My TOHKOCTeHHbIMH KJieTKaMH, KOTOpbie rpa- 
HHHaT co CKJiepeHXHMOH cyrypajibHO-iuiaueHTapHOH 30Hbi. 
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HccJieflOBaHHBie bhabi pa3JiHHaioTC5i oHepTarowMH stoh 3ohbi Ha nonepeHHOM cpe3e. Ee 
HapyxHaa rpaHHija MoxeT 6 bitb ma^Kaa hjih c BBipocTaMH pa3HOH BejiHHHHBi no KpaaM 
CTBOpOK, y HeKOTOpBIX BHflOB o6pa3yK)mHMH y3KyiO meJIB Hafl 3TOH 30H0H. C BHyrpeHHeH 
ctopohbi cyrypajiBHO-njiaueHTapHaa 30Ha jih6o rjiy6oKO B^aeTCH b nonocTB kopo6ohkh, 
jih6o paBHOMepHo nepexoflHT b ctbopkh. Kjictkh simoKapnira stoh 30hbi y pa3HBix bhjiob 
OTJinnaioTCH no TOJimmie o6ojiohck n Hajinnmo nop. BHflocneuH(f)HHHa CTeneHB pasBHTHH 
CKJiepeHXHMBi b iienrpe cyTypajiBHo-iuiaijeHTapHOH 30hbi: Ha cpe3e OHa HMeeT bhji KOJiBija, 
no^KOBBi min He6ojiBiuoro TJDKa. flnarHOCTHHecKHMH npH3HaKaMH b CTpoeHHH ctchkh 
ruiofla hbjwiotch hhcjio cjioeB KJieTOK Me30KapnHH, najiHHHe b 3 peJiBix nno^ax KpaxMana, 
TOJimHHa oSojioneK KJieTOK aooKapmifl, HajiHHHe hjih oTcyrcTBHe nanHJUi, hx pa3Mep h 
(|>opMa, H3orHyrocTB KJieTOMHBix CTeHOK Ha npo^ojiBHBix cpe3ax, pacnojioxeHHe nop. 

CpaBHeHHe CTpoeHHa iuio^ob y 6 bhjjob xoxjiaTOK, npHHajyiexamHx k pa3HBiM ceKijH- 
hm, o6HapyxHBaeT pa3JiHHHH He no omejiBHBiM npH3HaKaM, a no hx coBOKyimocTH. 
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SUMMARY 

The dehiscence of Corydalis capsules is defined as laminal longitudinal-ring type. Mature capsu¬ 
les of Corydalis stricta , C. pallida , C. ledebouriana , C. paczoskii, C. nudicaulis and C. marschalliana 
from 5 sections are characterized by similar pericarp structure. Diagnostic significance of features 
connected to endocarp structure is shown, namely degree of endocarp cell wall sinuation, presence 
and shape of papillas etc. All species are characterized by extensive placental-sutural zone but differ 
in its configuration, as well as sclerenchima strand configuration and endocarp cells structure. 
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HOHH 

O. D. BYKOV. PHOTOSYNTHESIS AND C0 2 DARK FIXATION IN THE BARENTS SEA LITTORAL MACRO 
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EoTaHHHecKHH HHCTHTyr hm. B. JI. KoMapoBa PAH 
197376 C.-IIeTep6ypr, yji. Ilpcxj). IIonoBa, 2 
IIocTynHJia 06.06.2003 

OKOHHaTejibHbiH BapHaHT nojiyneH 12.08.2003 


B 6jih3khx k ecTecTBeHHbiM ycjioBnax c noMombio H30Tona yrnepoAa 14 C H3ynajiH (J)otochhtc3 h TeMHOByio 
(})HKcauHio C0 2 npeflCTaBHTejieH jiHTopajibHbix MaKpoBOAopocneH EapeHijeBa Mopa b panoHe flajibHe3ejieHeijKOH 
ry6bi b Komje HHBapa—Haqajie ({jeBpajra 2001 r. HccjieAOBaHHfl noxasajiH, hto b CBeTjibiH nepnoA cyrox cxopocTb 
hcthhhoix) (J)OTocHHTe3a cocTaBjiHeT 1—2 Mr C0 2 /h ■ r cyxog Maccu , a reTepoTpo(j)HOH (JmKcauHH C0 2 — Ha nopa- 
AOK MeHbHie. B OIIbITaX C BOAOpOCJMMH, HaXOAHBIHHMHCH B MOpe B TCHCHHe OflHOrO MeCJIIja B TeMHOTe, HHCJieHHbie 
3HaneHH« 3thx noKa3aTCJieH cpa3y nocjie tcmhotm 0Ka3ajiHCb eme 6oJiee hh3khmh, oAHaico aojiji tcmhoboh (Jjhk- 
caqHH C0 2 noBbicHJiacb. Ilocjie/iyromaji 3KCii03H4Hfl BOAopocneH Ha ecTecTBeHHOM h HenpepbiBHOM HCKyccTBeH- 
hom ocBemeHHH b TeHeHHe hcacjih npHBejia k riOBbimeHHio cxopocTH (J)OTocHHTe3a h b MeHbineH Mepe tcmhoboh 
(J)HKcauHH C0 2 . PacneT cyroHHoro 6ajiaHca noxasaji, hto aojih tcmhoboh (JwKcaijHH C0 2 MaKpotjwTaMH b Komje 
HHBapa—Hanajie (JjeBpaiM ot o6iach cocTaBjraeT 15 —30 %, a b cepeAHHe Aexa6pa (Heony6jiHKOBaHHbie AaHHbie 
1999 r.) — 20 — 60 %, npHHeM MaKCHMajibHbiMH BejiHHHHaMH tcmhoboh (JwKcaijHH C0 2 oOiia^ajiH 6ypbie boao- 
pocjiH, oco6eHHo Fucus vesiculosus. BbiABHHyra nmoTe3a, hto c coKpameHHeM (})OTonepHOAa aojm tcmhoboh 
(|)HKcauHH C0 2 Maxpo(J)HTaMH b o6meM Oajrance yniepoAa B03pacTaeT, a c yBejiHHeHHeM (JjoTonepHOAa, Hao6opoT, 
yMeHbmaeTca. 

KjiioHeBbie cjioBa: MaKpoBOAopocjiH JiHTopajin EapeHijeBa Mopa, (Jjotochhtc3, TeMHOBaa (reTepoTpo(J)- 
Haa) (JjHKcauna C0 2 , yrnepoA 14 C, cyroHiibTH 6ajianc accHMHJiauHH yrJiepoAa. 

OoTOCHHTeTHHecKan axTHBnocTb MaKpoBOflopocjieii BapeHueBa Mopa b TeneHHe rojia 
npeTepneBaeT ce30HHbie H3MeiieHHa (TnxoBcxaa, 1940; Lyutova et al., 1967). B 3HMHHe 
Mecaubi b ycjiOBHax nojiaption hohh (JioTOCHHTeTHHecKHH annapaT hx ocjia6jieH, ho He 
HHaKTHBHpOBaH nojiHOCTbio. Ha ceBepnoM no6epexbe KonbCKoro n-OBa flaace b ,aexa6pe b 
ycjiOBHax Haii6ojTee KopoTKoro ceeTOBoro nepnojia BOflopocjiH Ha JiHTopanH cnocoGmi 
ocymecTBjiaTb (J)0T0CHHTe3, hto 6bmo noKa3aHo c noMombio paanoyraepofla 14 C (HaniH He- 
ony6jiHKOBaHHbie aaHHbie). B eciecTBeHHbix ycjiOBHax nojiapHOH hohh maBHbiM jihmhth- 
pyioniHM (JiaxTopoM cf)OTOCHHTe3a aBJiaeTca oneHb HH3xaa ocBemeHHocTb (nopa^Ka 1 Bt/m 2 
OAP), ypoBeHb xoTopon Hepejjxo oxa3biBaeTca HHxe CBeTOBoro xoMneHcauHOHHoro nyHx- 
Ta. B CHJiy 3Toro bhotmeih (|)OTOCHHTe3 nacTO HMeeT HyneBoe hjih jjaace OTpnuaTejibHoe 
3HaaeHHe, hto CHHTaeTca xa k OTcyrcTBHe <|)OTOCHHTe3a hjih xax BHjjHMoe AbixaHHe. UpH- 
MeHeHHe yrjiepo^a 14 C b jiaHHOM cjiynae no3BOJiaeT H3MepHTb HCTHHHbiH (|)OTOCHHTe3 (toh- 
Hee — 6jiH3Kyio k HeMy BejiHHHHy) aaxe Torjia, Korjja bhahmwh (|)OTOCHHTe3, onpejiejiae- 
MbiH apyraMH MeTOjiaMH (HanpHMep, MeTO^OM BHHKJiepa hjih HH^paxpacHoro ra30Boro 
aHajiHsa), OTcyrcTByeT. ComacHo HaniHM jiaHHbiM, nojiyneHHbiM b cepejjHHe jiexa6pa 
1999 r. Ha no6epejxbe BapeHueBa Mopa b paiiOHe flajibHe3ejieHeuxoH ry6w Ha onbiTHOH 
CTaHUHH flajibHHe SejieHUbi MypMancxoro Mopcxoro GHOJiornqecxoro HHCTHTyra PAH 
(MMBH), HCTHHHbiH ^)OTOCHHTe3 JIHTOpaJIbHbIX BOJIOpOCJieH B HaH60Jiee XOpOTXHH CBeT- 
JibiH nepnoji cyrox b ecTecTBeHHbix ycjioBHax ocBeuieiina (0.5—1.5 Bt/m 2 ) h npn TeMnepa- 
Type bojibi -2—0 °C jyia pa3Hbix bh^ob BOjjopociieH BapbnpoBaji b npejienax 0.04—0.28 Mr 
C0 2 /h • r cyxofiMaccM npn cpejiHen BejiHHHHe 0.13 ± 0.06 MrC0 2 /h • r cyxoftMacctI . B CBasn CTeM 
hto c xoHija Jiexa6pa CBeTjibiH nepnoji cyrox HanHHaeT BOspacTaTb, moxho 6buio oacimaTb 
yBejiHneHHa (|)OTOCHHTe3a b xoHue aHBapa—Hanajie (JieBpajia, xorjia Haa ropH30HTOM noaB- 
JiaeTca cojiHue h CBeTjibiH nepnoji cyrox c xaxjjbiM AlHeM yBejiHHHBaeTca. Hao6opor, c co- 
xpameHHeM jyiHTejibHOCTH CBeTOBoro nepnojia moxho 6buio oacnjiaTb ocjia6jieHHa c|)oto- 
CHHTe3a. nocjie^Hee oco6eHHo neTxo jiojdkho npoaBJiaTbca npn jyiHTejibHOM HaxoameHHH 
BojiopocjieH b nojiHOH TeMHOTe. Taxne ycjioBHa Omjih peajiH30BaHbi b flanbHHx 3ejieHiiax c 


68 



K0HuaaeKa6pfl 2000 r. T. M. Bocko6ohhhkobbim h M. H. MaxapoBBiM, noMecTHBinuMH Ha 
1 Mec o6pa3HBi JiHTopajn>m>ix BOAopocjieii b TeMHBiH BOAonpoHHijaeMBiH MemoK, saKpen- 
jieHHBiii Ha mopckom 6ye. HaxoAHCB b m euixe, BOAopocjra AocTaTOHHo xoporno aspnpoBa- 
jihcb, OMBmajiHCB MopcKOH boaoh, ho 6buih 6e3 CBeTa. B 3aaany paOoTBi bxoahjio npoBe- 
pHTB CnpaBeflHHBOCTB npeflnOJIOXCeHHH O 3aBHCHMOCTH KHHeTHKH (|)OTOCHHTe3a OT npO^OJI- 
XHTejiBHOCTH CBeTOBoro nepnoAa, a Taoce onpe^ejiHTB oOpaTHMOCTB HaOjiio^aeMBix 
H3MeHeHHH. 


MaTepHan h mctoam 

OO'BeKTBi Hccjie^OBaHHH — BereTupyioHJHe qacTH TajuioMOB BOAopocjieH Ascophyllum 
nodosum , Fucus serratus , F. vesiculosus , Palmaria palmata, Enteromorpha prolifera . 
HacTB H3 hhx (Fucus vesiculosus , Palmaria palmata , Enteromorpha prolifera) coOnpajiH 
Ha jiHTopariH nocjie OTJiHBa boabi b AeHB onBiTa (27.01.2001) hjih HaKaHyne onBiTa BenepoM 
(31.01.2001) h aepxcajin ao B35ITH5I npo6 b TeMHOTe b mopckoh BOAe npH TeMiiepaType oko- 
jio 0 °C. JUpyryio nacTB BOAopocjieii (Ascophyllum nodosum , Enteromorpha prolifera , Fu¬ 
cus serratus , F. vesiculosus ), HaxoAHBHiHXCs b xeneHHe Mecaua b TeMHOTe b Memxe, npHBfl- 
saHHOM k MopcKOMy 6yio, HCiiojiBsoBanH b AByx apyrax onBiTax. IlepBBiH 6 bui npoBe^eH 
cpa3y nocne AJiHxejibHOH tcmhotbi (23.01.2001), BTopoii — nepea iieAejno (1.02.2001), 
npHHeM nepBBie 4 aha boaopocjih HaxoAHJiHCB Ha ecTecTBeHHOM ocBemeHHH, a nocjieAHHe 
3 ahs — hoa HenpepBiBHBiM ocBemeHHeM JiaMnaMH AneBHoro CBeTa J1J1-40 (ocBemeHHocTB 
Ha ypoBHe BOAopocjieii 700 — 800 jik hjih 3.0 ± 0.2 Bt OAP/m 2 ) h 6 ap6oTHpoBanHCB Boaay- 

XOM. 

OoTOCHHTe3 h TeMHOByio (|)HKcauHK) C0 2 onpeAejnum patfHOMeTpnqecKHM mctoaom, 
HCHOJiB3y5i MeneHyio Mopcxyio BOAy, coAepacaBinyio C0 2 , KapOonaTHBie h 6HKap6oHaTHBie 
hohbi, MeneHHBie yraepoAOM 14 C c yaejiBHOH paAHoaKTHBHocTBio 84 kBk/C0 2 Mr h c o6iahm 
yrjieponHBiM nyjiOM (b nepecneTe na C0 2 ) 94 Mr/MopcxoH boabi ji. YflejiBiiaa pa^HoaKTHB- 
hoctb 6Btna npHroTOBjieHa c tbkhm pacneTOM, hto6bi aa 1 h CBeTOBOH 3Kcno3HiiHH pacTH- 
TejiBHoro MaTepnana mo^cho 6buio 6bi perHCTpnpoBaTB MHHHMajiBHBiH (|)OTOCHHTe3 nop^A- 
xa 0.1 Mr C0 2 /h • r cyxofiMaccM . Ha 3 npo6Bi BOAopocjieii cBipoii Maccoii 1.5 r xa^KAaa 6pajiH 
100 mji MeneHOH Mopcxoii boabi, cojzepxcaBiueH 9.4 Mr C0 2 (Bfunonaa Kap6oHaT-6HKap6o- 
HaTHBie hohbi) h okojio 800 kBk 14 C, HenocpeACTBeHHO nepeA ohbitom AOBeAeHHOH Tpern 
MJI 0.01 H HC1 ao pH = 7.5—8.0. 

<DoTOCHHTe3 npOBOflHJIH B TeHeHHe 1 H B Jia6opaTOpHBIX yCJIOBHHX, npnOjIHXCeHHBIX 
k ecTecTBeiiHBiM ycjiOBHiiM CBeTOBoro nepno^a nojrapnoH hohh, — noA JiaMiiaMH AHeBHoro 
CBexa JIfl-40 (ocBemeHHocTB pacTHTejiBHoro MaTepnajia cocTaBjnuia 3.0 ± 0.2 Bt OAP/m 2 ) 
npn TeMneparype boabi 0 ± 1 °C. B xanecTBe accHMHJiauHOHHBix xaMep HcnojiB30BajiH 
npo3paHHBie imacTHKOBBie cocyABi cmkoctbio 500 — 600 mji, 3aKpeiuieHHBie Ha annapaTe 
AJifl nepeMeuiHBaHHH acHAKOCTen. nepeA 3Kcno3HuneH c ymepoAOM i4 C pacTHxejiBHBiH Ma- 
Tepnaji ajiaiiTHpOBajm k ycjioBHMM 3KcnepHMeHTa — BBmepxcHBajiH Ha CBeTy (npn H3Mepe~ 

HHH (J)OTOCHHTe3a) HJIH B TeMHOTe (npH H3MepeHHH TeMHOBOH <f)HKCaiJHH C0 2 ) 20-30 MHH 

B HHCTOH MOpCKOH BOAe 6e3 paAHOaKTHBHOH MeTKH JJJIH CIMTH^ B03MOXCHBIX HIUOt^UHOH- 
HBIX 3(f)<J)eKT0B. Ho OKOHHaHHH OnBiTa MeHeHyiO BOfly CJIHBaJIH, BOAOpOCJIH npOMBIBOJIH 

5—6 pa3 Mopcxoii boaoh h npo6Bi (J)HKCHpoBajiH b TepMocTaTe npn 95—100 °C. Parooaic- 
thbhoctb b npo6ax onpeAejwjiH Ha cyxoM HSMejiBHeHHOM MaTepnaiie, ncnojiB3ya CTarmapT- 
nyio paAHOMCTpHHecKyio annapaTypy OTenecTBeHHoro nponsBOACTBa (ycTaHOBKH IICT-100 
h nn-16) ajhi Marxoro p-H 3 JiyneHHa. no abhhbim paAHoaKTHBHOCTH BBicymeHHoro MaTepn- 
ajia paCCHHTBIBaJIH CKOpOCTB (J)OTOCHHTe3a HJIH TeMHOBOH (rexepOTpO(|)HOH) CpHKCaUHH 
C0 2 (SajieHCKHH h AP-, 1955). 


Pe3yjibTaTM 

flaHHBie O CKOpOCTH (|)OTOCHHTe3a H TeMHOBOH (J)HKCaUHH C0 2 B KOHIie HHBapH y 3 BH- 
AOB JiHTOpajiBHBix MaxpoBOAopocjieH npHBeAeHBi b Ta6ji. 1. H3 Hee bhaho, hto npn hh3koh 
ocBemeHHocTH, no nopaAKy BejiHHHHBi cooTBeTCTByiomeH MaxcHMajiBHOH b cbctjibih nepn- 
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Ofl HOJIHpHOH HOHH B KOHl*e aHBapa, HHTCHCHBHOCTb HCTHHHOH aCCHMHJiaiJHH C0 2 Ha CBeTy 
y Bo^opocjieii HaxoflHJiacb b npe^eiiax 0.5—1— 2 Mr C0 2 /h * r cyxo g MaccM . Hto xacaeTca reTe- 
pOTpotjmoro noniomeHHa yrjieKHCJioro ra3a, to HanOojibmHe 3HaneHHa npn HyneBOH tcm- 
nepaType npnOjiHxcajiHCb k bcjihhhhc 0.1 Mr CO 2 /h * r cyxoPl MaccM , a HaHMeHbmHe — k 
0.05 Mr CO 2 /h • r cyxoftMaccM . B npoueHTHOM Bbipaxemm TeMHOBaa 4>HKcaijHH C0 2 cocraBJia- 
jia 4—8 % ot (J)0T0CHHTe3a, npnneM y 6ypon BOflopocjra ( Fucus vesiculosus) otot noxa3a- 
TCJib 6bui b 2 pa3a Bbirne, neM KpacHOH ( Palmaria palmata) h 3ejieHOH (Enteromorpha pro- 
lifera) BoaopocjieH. HexoTopoe ocjiaOjieHHe (f)0T0CHHTe3a h tcmhoboh (J)HKcai^HH C0 2 b 
oiibiTe ot 31 aHBapa no cpaBHeHHio c onbiTOM ot 27 aHBapa o6T>acHaeTca, no-BH^HMOMy, 
OojibuiHM HHTepBajioM BpeMeHH Mexmy cOopoM MaTepnajia h npoBe#eHHeM aHajiH3a. 

MecaHHbiH nepHo# tcmhotm cymecTBeHHo cxa3ajica Ha KHHeTHKe <J)0T0CHHTe3a bo^o- 
pocjieii (Ta6ji. 2, ^aHHbie ot 23.01.2001). Cpa3y nocjie tcmhotbi cKopocTb (J) 0 T 0 CHHTe 3 a 
6buia Ha nopa^oK HHxe, hcm y Boflopocjieii, HaxoflHBuraxca b ecTecTBeHHbix ycjioBHax 
ocBemeHHa (cp. c^amibiMH Ta6ji. 1). B othohichhh reTepoTpotjmoH (tcmhoboh) (JiHKcauHH 
C0 2 aHajiorHHHbie pa3JiHHH a 6mjih hcbcjihkh. Bmcctc c tcm yxe nepe3 Heflemo, b TeneHHe 
KOTOpOH BOflOpOCJIH nOJiyHaJIH eCTeCTBCHHblH H HenpepbIBHblH CBCT HH3KOH OCBenxeHHO- 
cth, TeMHOBaa (f)HKcaima ymeKHCJioTbi h oco6chho (J>otochhtc 3 y hhx 3aMeTHO B03pocJiH 
(Ta6jx. 2, aaHHbie ot 1.02.2001). 3to cBH^eTejibCTByeT o cnocoOnocTH BOflopocneH aocTa- 
tohho ObicTpo BoccTaHaBJiHBaTb aKTHBHocTb Ha3BaHHbix (JjyHKUHH b 6jiaronpHHTHbix yCJIO- 
BHaX. 


OScyameHHe 

flaHHbie, npe^cTaBJieHHbie b Ta6ji. 1, no3BOJiaiOT npHMepHo oueHHTb flomo tcmhoboh 
(J)HKcauHH C0 2 b o6meM OajiaHce nomomeHHa ymepo^a mopckhmh BOflopocmiMH 3a rio- 
jiapHbie cyTKH. B KOHqe aHBapa cbctjimh nepnofl (npeHMymecTBeHHo pacceaHHbiH cbct ot 
comma, Haxo,nameroca 3a ropH30HTOM) cocTaBJiaeT He 6ojiee 4 h. B oto BpeMa ochobhmm 
npoueccoM nomomeHHa C0 2 aBJiaeTca r|)0T0CHHTe3. B ocTajibHbie 20 h npoHcxomrr tcm- 
HOBaa (|)HKcauHa ymepo^a. Hcnojib3ya aaHHbie Ta6ii. 1 h Ha3BaHHbie npoMOKyTKH cseTa h 
TCMHOTM, HeTpyZJHO paCCHHTaTb flOJHO (J)OTOCHHTe3a H flOJHO TeMHOBOft <J)HKCaiJHH ymepo^a 
b ymepoflHOM Oanance jiHTopanbHbix MaKpoBoaopocjieH 3a cyTKH (Taftn. 3). 

TaKHM o6pa30M, flona tcmhoboh (J)HKcauHH C0 2 b ymepo^HOM OanaHce MaKpocJiHTOB b 
KOHue aHBapa cocTaBJiaeT 15 — 30 %, npnneM y Fucus vesiculosus 3Ta aojih MaKCHMajibifaa. 
npHBe^eHHbie b Ta6n. 3 pacneTHbie aaHHbie, bo3moxcho, HecKOJibKO 3aBbimaioT flomo (Jjoto- 
cHHTe3a h 3aHHxcai0T noiiio tcmhoboh (JjHKcauHH, Tax KaK ocBemeHHocTb b 700—800 jik 
cooTBeTCTByeT, CKopee, MaxcHMajibHOH ocBemcHHocTH 3a cbctjimh nepHo^ nojiapHoro flHa 
b KOHne aHBapa, a He cpe^Hen bcjihhhhc. Cne^yeT 3aMeTHTb, hto b cepe^HHe aeKaOpa, xor- 
JX2L CBCTJIMH IiepHOfl nOJiapHOH HOHH COCTaBJiaJI OKOJIO 2 H H OCBemeHHOCTb 6bUia 3aMeTHO 
HHxce, neM b KOHue aHBapa, aojih ymepo^a, nomomeHHoro npH (J)otochhtc3c h bo BpeMa 
tcmhoboh <J)HKcaijHH C0 2 3a cyTKH, 6bUTH apyrHMH — jvw Fucus vesiculosus ohh cocTaB- 
JiajiH cooTBeTCTBeHHO 40 h 60 %, jsj ia Palmaria palmata — 79 h 21 %, jyia 3ejieHOH bo,«o- 


TABJIHI1A 1 

OoTOCHHTes h TeMHOBaa (JjHKcauHa C0 2 MaKpoBOflopocaen b KOHue aHBapa 
(Mr C0 2 /h • r cyx0 ft MaccH ) 


Bna Boaopocjien 

<X>OTOCHHTe3 (PS) 

TeMHOBaa (JjHKcaiiHa CO 

2 (DF) 

a 

6 

cpeaHee 

a 

6 

cpeaHee 

aojia ot PS, % 

Fucus vesiculosus 

0.93 

0.54 

0.73 

0.082 

0.040 

0.061 

8.4 

Palmaria palmata 

1.87 

1.56 

1.71 

0.077 

0.048 

0.062 

3.6 

Enteromorpha prolifera 

1.10 

1.09 

1.09 

0.076 

0.047 

0.061 

5.6 


ripHMeaaHHe. ycjioBHH oiii>itob: TeMnepaiypa 0— 1 °C, ocBemeHHocTb npn (J)OTocnHTe3e 700—800 jik; a — oiilit 
27.01.2001, o6pa3iibi Boaopocjien coOpanw yipoM b neHb ero npoBeneHHa; 6 — onbrr 31.01.2001, o6pa3iibi Boaopocjien 
coOpaHbi HaKaHyHe BeaepoM. 
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TABJIHUA 2 

OoTOCHHTe3 H TeMHOBaH 4>HKCaUHfl C0 2 MaKpOBO^OpOCJieH, HaXOAHBIIIHXCH 
oahh MecHu b TeMHOTe (Mr C0 2 /h • r cyxoft MaccH ) 


Bha Bo^opocjieH 

<X>OTOCHHTe 3 

TeMHOBaa (J)HKcaijH 5 i C0 2 

23.01.2001 

01.02.2001 

23.01.2001 

01.02.2001 

Ascophyllum nodosum 

_ 

1.51 

_ 

0.18 

Enteromorpha prolifera 

0.045 

— 

0.05 

— 

Fucus vesiculosus 

0.14 

3.95 

0.09 

0.26 

F. serratus 

0.15 

1.84 

0.07 

0.17 


TABJIHUA 3 

A6cojiioTHbie h .aojieBbie 3HaneHHH <J)0T0CHHTe3a (PS) h tcmhoboh <j)HKcaimH C0 2 (DF) 
b cyroHHOM 6ajiaHce yuiepo^a BOAOpocJieii b KOHije HHBapH—Hanajie <j>eBpajiH 


Bhw 

PS 

DF 

PS + DF 

PS 

DF 

PS + DF 

Mr C0 2 /iT cyxoflMaccb , 

flOJIfl OT CyMMLI PS + DF, % 

Fucus vesiculosus 

2.92 

1.22 

4.14 

70 

30 

100 

Palmaria palmata 

6.84 

1.24 

8.08 

85 

15 

100 

Enteromorpha prolifera 

4.36 

1.22 

5.58 

78 

22 

100 


JIpHMenaHHe. PS — hcthhhlih(J x)TocHHTe3 3 a 4 h npH ocBemeHHocm 700—800 jik; DF — TeMHOBaa <J>HKcamiH 
CO 2 3a 20 a. 


pocjiH Acrosiphonia arctica — 50 h 50 %. Ha ocHOBaHHH sthx AaHHbix mojkho BbiCKa3aTb 
ranoTe3y, hto c yKoponeHHeM CBeTJioro nepnoAa h noHHxeHHeM ocBemeHHOCTH aojih tcm- 
hoboh (J)HKcauHH b o6meM OanaHce nomomeHHH C0 2 yBeAHHHBaeTCH h b ycAOBHHX nojiap- 
hoh hohh MoxceT npeBbimaTb flojiio nomomeHHH C0 2 npn (J)OTOCHHTe3e. !3ra nmoTe3a Ha- 
xoaht noATBepxg^eHHe h b onbiTax c Maxpo(J)HTaMH, HaxoAHBuiHMHCH b TeneHHe MecHiia b 
ycnoBHHx nojiHOH TeMHOTbi (Ta6ji. 2). B sthx onbiTax b AeHb h3bachchhh BOAopocnen H3 
TeMHOrO MeUIKa (j)OTOCHHTC3 B yCAOBHHX, 6aH3KHX K eCTeCTBCHHblM, 6bUI OHeHb HH3KHM h b 
pacneTe Ha 1 h 6bm OAHoro nopnAKa, hto h cxopocTb tcmhoboh <J)HKcaiiHH C0 2 . Ecjih xce 
paccHHTaTb aojih ynacTHH (J)0T0CHHTe3a h tcmhoboh cj3HKcau,nn C0 2 b cyTOHHOM OajiaHce 
ymepoAa b KOHue HHBapn y tbkhx BOAopocnen, to OKaxeTCH, hto aojih tcmhoboh (J)HKca- 
Uhh C0 2 b 2—5 pa3 npeBbimaeT aojiio (fcoTocHHTeTHHecKoro nomomeHHH C0 2 b TeneHHe 
noAnpHbix cyTOK (Ta6n. 4, om>rr ot 23.01.2001). 

CjieAyeT oTMerarb, hto nepe3 HeAenio, b TeneHHe KOTopon Maxpo(J)HTbi HaxoAHJiHCb Ha 
ecTecTBeHHOM AHe, a 3aTeM 6buiH nepeBeAeHbi Ha hoctohhhoc, xoth h cjia6oe ocBemeHHe 
(700—800 jik), hx (JjoTocHHTeTHHecKan aKTHBHOCTb B03pocjia 6ojiee neM Ha nopnAOK, a 

CKOpOCTb TCMHOBOH (J)HKCaUHH C0 2 JIHIHb B 2.5 - 3 pa3a. IlpH 3TOM CyTOHHbie AOJIH 3THX 

nponeccoB H3MeHHjiHCb Ha oOpaTHbie no cpaBHeHHio c npeAbmymHM cnynaeM (Ta6n. 4, a^h- 
Hbie onbiTa 01.02.2001). 

npHHHHbl pOCTa (J)OTOCHHTe3a, nO-BHAHMOMy, oOyCJIOBJieHbl npoOyXCAeHHeM aKTHBHO- 
CTH (JiepMeHTHblX CHCTeM nOA AeHCTBHeM CBeTa H BOCCTaHOBHTCJIbHOrO UHKJia KaJIbBHHa. 
Bo3moxcho, HMeHHo HenpepbiBHbiH cbct b TeneHHe nocneAHHx 3 ahch npHBeji k TOMy, hto 
OCJia6eBIHHe 3a MCCHHHblH CpOK HpeOblBaHHH B TeMHOTe BOAOpOCAH AOCTHmH ypOBHH (J)0- 
TOCHHTe3a cBexHx BOAopocneH, coOpaHHbix c JiHTopajiH, h Aaaee ero HecKOAbKO npeBbicn- 
ah (cpaBHHTe (J)OTOCHHTe3 Fucus vesiculosus Ta6 a. 1 h 2 hah 3 h 4). Hto KacaeTCH khhcth- 
KH TCMHOBOH (})HKCaUHH C0 2 , TO ee H3MCHCHHH MeHee 3HaHHTeAbHbI, HeM (|)OTOCHHTe3a, 
xoth HeAeAbHbiH «pea6HAHTauHOHHbiH» nepHOA TaKxce CKa3ancn Ha pocTe AaHHoro noxa3a- 
TejiH. IIo pe3yAbTaTaM npoBeAeHHbix onbiTOB othoihchhc MexAy (J)otochhtc30m h tcmho- 
BOH (J)HKCaiXHeH C0 2 , a TaKXe CaMH 3TH BeAHHHHbl 3aBHCHT OT npOAOAJKHTCAbHOCTH nepno- 
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TAEJIHIIA 4 


A6cojiK>THbie h ^ojieBbie 3HaaeHHH <j)OTOCHHTe3a (PS) h TeMHOBaa 4)HKcaijHa C0 2 (DF) 
BOAOpOCJieM, HaXOAHBUIHXCH 1 Mec B TeMHOTe 


Bnaw 

OnbiT 23.01.2001 

OnbiT 01.02.2001 

PS 

DF 

PS + DF 

PS 

DF 

PS + DF 

Ascophillum nodosum 

_ 

_ 

_ 

6.04 

3.6 

9.64 





63 

37 

100 

Enteromorpha prolifera 

0.18 

1.00 

1.18 

— 

— 

— 


15 

85 

100 




Fucus vesiculosus 

0.56 

1.8 

2.36 

15.8 

5.2 

21.0 


24 

76 

100 

75 

25 

100 

F. serratus 

0.60 

1.4 

2.0 

7.36 

3.4 

10.76 


30 

70 

100 

68 

32 

100 


IIpHMeHaHHe. PS — hcthhhlih <J)OTocHHTe3 b KOHne HHBapH—na^ajie <J)eBpajia 3a 4 a npn ocBemeHHocra 
700—800 jik; DF — TCMHOBaa (^mccanna CO 2 b KOHue aHBapa—Hanajie 4>eBpajia 3 a 20 h; nncjia Ha# aepTOH — 

Mr CO 2/4 • I’cyxoft M3CCH, UH^pbi no# aepTOH — % OT CyMMbI PS + DF. 


Aa npeGbiBaHHH BOAopocjien b TeMHOTe. Ecjih stot nepnoA He cjihihkom bcjihk h 6jih3ok k 
ecTecTBeHHOMy, to oh cnoco6cTByeT HexoTopoMy yBejraqeHHio OTHomeiiHa (|)OTOCHHTe3a 
k TeMHOBOH cjDHKcaiiHH C0 2 . B onbiTe ot 31.01.2001, Kor^a o6pa3iibi BOAopocjieii 6buiH 
co6paHbi HaKaHyHe BenepOM h HaxoAHjmcb b TeMHOTe 6oJiee AJiHTejibHbiH cpox, neM b onbi¬ 
Te ot 27.01.2001 (c6op BOAopocjien yTpoM), y BOAopocjien Fucus vesiculosus , Palmaria 
palmata , Enteromorpha prolifera OTHOiiieHne (|)0T0CHHTe3 / TeMHOBaa (f)HKcamia C0 2 
6buio cooTBeTCTBeHHO 13.5, 32.5, 23.2, a b onbiTe ot 27.01 — 11.03, 24.3, 14.5, t. e. Ha 
20—30 % MeHbine. Ilocjie AJiHTejibHoro npeObiBaHHa BOAopocjien b TeMHOTe (f)H3HOJiora- 
^ecKoe cocTOHHHe BOAOpocjieH 6buio cymecTBeHHO hhmm. B stom cjiynae HaOjiio^ajiacb 
CHJibHaa HHaKTHBauHH (J)0T0CHHTe3a, conpoBoxAaBiiiaaca ocjia6jieHiteM tcmhoboh (J)HKca- 
iihh C0 2 (onbiT ot 23.01.2001). npn stom OTHomeHHe (J)0T0CHHTe3 / TeMHOBaa (JjHKcauna 
C0 2 jyia Boflopocjieii Enteromorpha prolifera , Fucus vesiculosus , F. serratus cocTaBHJio 
cooTBeTCTBeHHO 0.9, 1.5, 2.1 — Ha nopa^OK MeHbine Tex 3HaneHHH, KOTopbie 6buiH b onbi- 
Tax ot 27 h 31 aHBapa. Ilocjie He^eJibHoro «pea6HJiHTaijHOHHoro» nepHOAa, b TeneHHe ko- 
Toporo BOflopocjm Haxo^HJiHCb Ha ecTecTBeHHOM, a 3aTeM Ha HenpepbiBHOM HcicyccTBeH - 
hom ocBemeHHH, OTHomeHHe (J)OTOCHHTe3 / TeMHOBaa (f)HKcaima C0 2 BOAopocjien As- 
cophyllum nodosum , Fucus vesiculosus , F. serratus Bbipocjio ao bcjihhhh 8.4,15.2, 10.8. 

npn pacneTe aOcojuoTHbix h oTHocnTejibHbix 3HaneHHH tcmhoboh (f)HKcauHH C0 2 , npn- 
BeaeHHbix Bbirne, He ynHTbiBanacb cnocoOHocTb BOAopocjien reTepoTpoiJmo (JjHKcnpoBaTb 
C0 2 bo BpeMa CBeTOBoro nepHOAa. Ecjih cHHTaTb, hto KHHeTHKa tcmhoboh ({)HKcanHH yrjie- 
KHCJIOTbl He 3aBHCHT OT CBeTa, TO OTHOCHTeJTbHbie BeJIHHHHbl (AOJIH) ee ynaCTHa B CyTOHHOM 

OanaHce yrjiepoAa, npHBefleHHbie b Ta6ji. 3 h 4, Hajjo yMHOXHTb Ha K03(f)cf)HUHeHT 1.2 (ot- 
HomeHHe 24/20). 

IIoABOAfl HTor npoBejjeHHOH pa6oTe, otmcthm ee HanOojiee BaxcHbie pe3yjibTaTbi. 

MaKpoBo^opocjiH jiHTOpajm EapeHueBa Mopa coxpaHaiOT cnoco6HOCTb k (J)0T0CHHTe3y 
h TeMHOBOH (J)HKcauHH C0 2 b ycjioBHax noJiapHOH hohh h .zyiHTejibHoro npeObmaHHa b noji- 
HOH TeMHOTe. IIOTeHIIHaJIbHbie B03MOJKHOCTH BOflOpOCJieH BOCCTanaBJIHBaTb H aKTHBH3HpO- 
BaTb cboh (|)H3HOJiorHqecKHe (J)yHKu;HH nocjie jujiHTejibHoro npeObreaHHa b TeMHOTe peajm- 
3yioTca npn noBbimeHHH ocBemenHOCTH h yBeJiHHeHHH npoAOJDKHTejibHocTH (JioTonepHo- 
Aa. IIpoflOJDKHTejibHocTb TeMHOBoro nepHo^a H3MeHaeT OTHomeHHe (})OTocHHTe3 / 
TeMHOBaa (JiHKcaiiHa C0 2 . Ejih3khh k ecTecTBeHHOMy tcmhoboh nepHOA cnocoOcTByeT yBe- 
jiHHeHHio 3Toro OTHOiueHHa, AJiHTejibHbiH nepnoA, HaoOopoT, npHBOAHT k ero yMeHbme- 
hhk). B cyTOHHbra 6aaaHC opraHHnecKoro BemecTBa BOAOpocneH cymecTBeHHbiH BKJiaA 
bhocht TeMHOBaa (J)HKcauHa C0 2 , AOJia KOTopon pacTeT c yMeHbmeHHeM CBeTOBoro ne- 
pnoAa. 
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EjiaroaapHocTH 


flaHHaa pa6oTa aBjiaeTca nacTbio HayHHbix HccjieflOBaHHH, npoBOj5HMbix b flajibimx 3e- 
JieHuax b paMxax HaynHoro coTpymraqecTBa EoTaHHHecicoro HHCTHTyra hm. B. JI. KoMapo- 
Ba PAH C MypMaHCKHM MOpCKHM 6HOJIOFHHeCKHM HHCTHTyTOM PAH. PyKOBO^HTeJIIO 3THX 
HccjieAOBaHHH, 3aBeayioiii;eMy JIa6opaTopHeH ajibrojiormi MMEH T. M. BocKo6oHHHKOBy, 
a Taxxce dapineMy HayHHOMy coTpyflHHKy Jia6opaToppm M. B. MaxapOBy aBTop BbipaxcaeT 
HCKpeHHiOK) 6jiaro ) uapHOCTb 3a npeflocTaBjieHHyio B03M0xcH0CTb ynacTBOBaTb b HCCJie^OBa- 
HHax h noMomb npn npOBeaeHHH pa6oTbi. 
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SUMMARY 

The photosynthesis and dark fixation of CO 2 in representatives of littoral macro algae were studi¬ 
ed in close-to-natural conditions, using the carbon isotope 14 C in the Barents Sea (Dalnezelenetskaya 
Gulf) during the late January — early February of 2001. It was shown that during the light part of the 
day the rate of true photosynthesis was 1—2 mg CO 2 per gram of dry algae per hour, and that of CO 2 
dark*fixation was by an order smaller. In experiments with algae kept in the sea for one month in dar¬ 
kness, these values were even lower directly after the dark, although the kinetics of CO 2 dark fixation 
in comparison to photosynthesis increased. The subsequent placement of the algae under natural and 
continuous artificial light for a week led to an increase in the rate of photosynthesis and, in a smaller 
degree, of CO 2 dark fixation. The calculation of the daily balance showed that the portion of CO 2 
dark fixation by macrophytes is 15—30 % of the total value in late January — early February and 
20—60 % in mid-December (1999 data). The highest portion values of CO 2 dark fixation were obser¬ 
ved in brown algae, especially Fucus vesiculosus. Based on the experimental data, it was hypothesi¬ 
zed that the portion of CO 2 dark fixation in the overall balance of carbon assimilation in littoral mac¬ 
rophytes increases with the shortening of the photoperiod. 
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OKOHnaTejibHbiH BapwaHT nojiyneH 11.03.2003 

H3ynajmcb B3anMooTHomeHHH AOMHHaHTOB pacTHTejibHoro coobmecTBa BenHHKOBbix BbipyboK Ha 220 yneT- 
hmx iuiomaaKax h 20 nocToaHHbix npohHbix imomaaax. B3anMOOTHomeHHa oueHHBajincb no H3MeueHHK) oOmina 
coBMecTHO npon3pacTaiomnx bhaob c 3-ro no 5-n roA nocne py6xn ApeBOCToa. PaccMaTpnBajmcb cjieAyK>mne Ba- 
pnaHTbi n3MeHeHna noKpbiTna KaxAoro Bnna: 1) npoeKTHBHoe noKpbiTne yMeHbuinjiocb, 2) noKpbrrae BHAa He H3- 
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MeHHJiocL h 3) npoeKTHBHoe noKpbiTHe yBejiH^nnocb. AocToBepHocTb b3bhm o^chctbhb bhmob onpeaejiajiacb c no- 
Mombio x 2 - IloJiyHeHHbie cBe^eHHB flonojimuracb pe3yjibTaiaMH 4>aKTopHoro h flHcnepcHoimoro hh<uih3ob. npo- 
BejieHHbie HCCJie^oBaHHa noKa3ajiH, hto B3anMooTHomeHiw ^OMHHaHTOB pacTHTejibHoro noiepoBa H3MeHHHBbi h 
3aBHCHT OT KOHKpeTHOH CHTyaijHH. HBaH-HaH H B03()6H0BJieHHe flpeBeCHbIX IlOpOfl SBJWIOTCH AOCTaTOHHO CHJIbHbl- 
MH KOHKypeHTaMH 3JiaKOB H C03flai0T yCJIOBHB jyw BbDKHBaHHH BHflOB pa3HOTpaBbJI, COXpaHJW, TaKHM o6pa30M, BH- 
AOBoe pa3Hoo6pa3He coo6mecTBa. 

KjiiOHeBbie cnoBa: CTpyxTypa pacTHTejibHoro coo6mecTBa, B3anMooTHonieHHa pacTeHHH, BH^OBoe pa3- 
Hoo6pa3He, Bbipy6Ka. 

npH o6cyxAeHHH CTpyKTypbi pacTHTejibHoro coo6mecTBa pa3JiHHaioT BHyrpeHHioK) h 
BH euiHioK) CTpyKTypbi (BacnjieBHH, 1983; HnaTOB, KnpHKOBa, 1997), npn 3 tom BHyrpeH- 
HeH CTpyKTypOH paCTHTeJIbHOrO C 006 lIjeCTBa CHHTaiOT B3aHMOOTHOUieHHH UeH03JieMeHT0B 
ero cnaraiomHX, b to BpeMa Ka k BHenmaa cTpyKTypa onpeAejiaeT nojioxeHHe cooGmecTBa 
b 6noTone h ero (jjyHKijHOHHpoBaHHe KaK uejioro. Ho, yqHTbiBaa to, hto pacreHHH b (Jjhto- 
ueH03e cBH3aHbi b ochobhom onocpe^OBaHHo — nepe3 H3MeHeHHe xhmhhcckhx h t|)H3HHe- 
ckhx cbohctb nonBbi (MHHa, 1967; PaxTeeHKo h Ap., 1968; KapnaneBCKHH h ap«, 1987; 
Breeman et al., 1997), aTMOC(J)epbi (JIamHHCKHH, 1981; Messier et al., 1998), nepe3 n3Me- 
HeHHe cocTaBa MHKpoopraHH3MOB (KpbimeHb, Khbhhhcmh, 1990; rpoAHHUKaa, 1996; 
Westover et al., 1997), pa3AejiHTb BHyrpeHHioK) h BHeuiHioK) CTpyKTypbi coo6mecTBa bo 3- 
MOXHO TOJIbKO TeopeTHHeCKH. B TO xe BpeMH Ha,aO yHHTbIBaTb, HTO H3MeHeHHe paCTeHHeM 
oahhx ycjiOBHH MoxeT Bbi3BaTb HeMeAJieHHyio peaKUHio coce^a, a Ha H3MeHeHHe Apyrnx pe- 
aKUHH MoxceT h He 6biTb (Harper, 1977). 3HaneHHe B3aHMOOTHOineHHH pacTeHHH b CTpyx- 
Type h ^HHaMHKe pacTHTeJibHbix coo6mecTB noAHepKHBajiocb B. H. CyKaneBbiM h noA- 
TBepxjtajiocb MHoroHHCJieHHbiMH HccjieflOBaHHaMH (KapnoB, 1967; Mhpkhh h AP-, 1967; 
Tilman, 1982; HaBjiOB h Ap., 1998). TpaAHUHOHHaa poccHHCKaa (J)HToueHOJioim (nano- 
ckhh, 1921; CyKaneB, 1931; PaMeHCKHH, 1971) paccMaTpHBaeT pacTHTejibHoe coo6mecTBo 
Kax oco6oe o6pa30BaHHe co. CBoeii oco6oh cpeAOH, a He KaK MexaHHnecKoe coeAHHeHHe 
pacTeHHH. B to xe BpeMa h MexaHHHecKHH noAXOA b nocjieAHee BpeMa nonyjiapeH, TaK KaK 
oh no3BOjraeT c JierKOCTbio MOAejrapOBaTb npoueccw, npOHCxoAflmne b neH03ax, b tom hhc- 
Jie h B3aHMOOTHomeHH5i pacTeHHH (Crawley, May, 1987; Keddy, Shipley, 1989; Damga- 
ard, 1998). npeACTaBJieHHbie moacjih 6a3HpyioTca, KaK npaBHJio, Ha pa3JiHHHbix ynpome- 
HHax, KOTOpbie JIHHiaiOT HX (MOAeJIH) BCHHeCKOrO 6HOJIOrHHeCKOrO CMbICJia, HrHOpHpyiOT 
MHoroo6pa3He (J)opM B3aHMOAeHCTBHa pacTeHHH (Pa6oTHOB, 1996; HnaTOB, KnpHKOBa, 

2000) , BbipbrnaiOT B3aHMOAeHCTByiomHe pacTeHHa H3 cpe^bi, nepe3 KOTopyio coOctbchho h 

npOHCXOAHT KOHTaKT. 

XoTa HMeeTca 6ojibinoe kojihhcctbo nyOjiHKaiiHH o B3aHMOOTHOiueHHHX pacTeHHH Ha 
jiyrax h 3ajiexax (a BbipyOKH npHOjiHxcaioTca k hhm no KOJinnecTBy bh^ob), o B3anMOOTHO- 
meHHHX pacTeHHH Ha BbipyOxax HMeeTca HeMHoro CBefleHHH (KopennHa, 1959; CTanbCKaa, 
1959; nepeB03HHK0Ba, 1998). B OojibiHHHCTBe cjiynaeB o6cyxc^aeTca BJin^HHe TpaBaHH- 
ctwx h apeBecHbix bh^ob Ha KyjibTypw hjih ecTecTBeHHoe B03o6HOBjieHne ueHHbix apeBec- 
hbix nopofl (ronoMe^oBa, 1964; Yanjib^, 1969; CMOJMHHUKaa, 1978; KpbimeHb h ^p., 

2001 ) . 

npn Hccjie^OBaHHH B3anMOOTHomeHHH pacTeHHH nacTO npHMeHHiOT 3KcnepHMeHTaJib- 
Hbie MeTOflbi (Landhausser, Lieffers, 1994; Miller, 1994; naBJioB h ap., 1998; Pa6oTHOB, 
1998; Damgaard, 1998). B to xce BpeMa hio6oh 3KcnepnMeHT npoxoOTT jih6o b HcxyccT- 
BeHHO C03^aHHOH Cpe^e, Jin6o B CHJIbHO H3MeHeHHOH eCTeCTBeHHOH. n03TOMy HHTepnpeTa- 
Uhh pe3yjibTaTOB SKcnepHMeHTOB no H3yqeHHio B3anMOOTHomeHHH pacTeHHH nacTo 3aTpy^- 
HeHa h HeoflH03HanHa. flpyroH BapnaHT — HaOmo^eHne 3a H3MeHeHneM pacTHTeJibHbix co- 
o6mecTB b npocTpaHCTBe h bo BpeMeHH (Thtob, UlepeMeTbeB, 1984; Maarel et al., 1995; 
MacjiOB, 1996). npocTpaHCTBeHHoe rpynnnpOBaHHe pacTeHHH MoxeT yKa3breaTb Ha nojio- 
XHTeJibHbie hjih OTpnuaTejibHbie cbjbh bhjiob, 3^ecb BaxHaa pojib otbo^htch CTaTHCTHne- 
ckhm MeTojiaM, nosTOMy npejinojiaraeTca 6ojibmoe hhcjio onncaHHH. Bo3moxhbi Taxxe 
cjiynan, Korjta HHTepnpeTauna pe3yjibTaTOB 3aTpyjiHeHa — nojioxHTejibHaa conpaxeH- 
HocTb, KaK npaBHJio, aBJiaeTca cjiejicTBHeM OAHHaKOBOH peaKijHH bhaob Ha (|)aKTopbi cpeAbi 
h rpynnHpoBaHHa pacTeHHH b OjiaronpnaTHbix jsjvi pocTa MecTax (KpbimeHb, 1994). Eme 
oahh cnoco6 — Ha6moAeHHe pacTHTejibHoro coo6mecTBa b AHHaMHKe, hto no3BOJiaeT 
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onpeaejiHTb hcxoa KOHKypeHTHOH 6opb6bi no B3anMHOMy H3mchchhio o6hjihh bhaob; npn- 
MeHeHHe 3Toro MeTOAa orpaHHHHBaeTcn bpcmchhbimh paMKaMH. B stom cjiynae MOiyr 
6biTb nojie3HbiMH cbcachhh no BTopHHHbiM coo6mecTBaM, oco6eHHO Ha HanajibHbix 3Tanax 
BOCCTaHOBJieHHH paCTHTCJIbHOCTH, KOr^a H3M6HCHHH npOHCXOAHT AOCTaTOHHO 6bICTpO. 
Bee MeTo^bi AonoJimnoT Apyr Apyra h HAeajibHbiM BapnaHTOM modio 6bi 6biTb oAHOBpe- 
MeHHoe hx npuMeHeHne, ho, k coxcajieHHio, 3to peAKo 6breaeT bo3moxcho b ecTecTBeH- 
HblX yCJIOBHXX. 


MaTepnaji h MeTOAHKa 

fljiH H3yneHHa B3aHMOOTHomeHHH pacTeHHH Ha 3 Bbipy6Kax b ycjiOBirax eJibHHKOB nep- 
HHHHblX B lOjKHOH KapeJIHHI BeHHHKOBO-nOJieBHUeBO-pa3HOTpaBHOH, BeHHHKOBO-JiyrOBH- 
koboh h BeHHHKOBO-pa3HOTpaBHOH, Ha nocToaHHbix npo6Hbix mioma^ax (linn) pa3MepoM 
1000 — 2000 m 2 , Ha 220 iuiomaAKax b nepBbie 5 jieT nocne pyOxn npoBOAHJincb exceroAHbie 
onncaHHH pacTHTeJibHocra (bhaoboh cocTaB, npoeKTHBHoe noKpbiTne h BbicoTa). IXnomaA- 
kh npHBa3biBajiHCb k caxeHijaM ejin h npeACTaBjnuiH co6oh xpyr c paanycoM 0.5 m ot ca- 
xceHua. OflHOBpeMeHHo c onncaHneM HanoHBeHHoro noKposa npoH3BOAHJiocb H3MepeHHe 
noKa3aTejieii cjih: BbicoTbi, npnpocTa b BbicoTy, AnaMeTpa, HiHpHHbi KpoHbi. npn npoBe^e- 
hhh yneTOB npeAnojiaraJiocb bo3moxcho MeHbinee noBpexmeHHe HanonBeHHoro noKposa. 
nojiyneHHbie 3a HecKOJibKO JieT AaHHbie Ha 6ojibinoM KOJinnecTBe imomaAOK ho3bojihjih co- 
nocTaBHTb noKa3aTejm pocTa ejin c oOhjihcm npon3pacTaiomHX b HenocpeACTBeHHOH 6jih- 
3octh HanOojiee pacnpocTpaHeHHbix bhaob pacTeHHH (KpbimeHb h Ap., 2001), a TaKXte pac- 
cMOTpeTb conpHxceHHoe H3MeHeHHe o6hjih sl AOMHHaHTOB HanoHBeHHoro noKpoBa b 30He 
BjiHHHHH cjih. IJeHHocTb nojiyneHHoro MaTepnana — AOJiroBpeMeHHoeTb Ha6jnoAeHHH, no- 
3BOJMK)mHX paCCMaTpHBaTb B3aHMOOTHOHieHHH paCTCHHH B AHHaMHKe. MbI HCXOAHJIH H3 
Toro, hto pe3yjibTaTOM KOHKypeHTHOH 6opb6bi hejmctch yraeTeHHe hjih BbiTecHeHHe oaho- 
ro H3 KOHKypnpyiomHX bhaob. HaMH Hcnojib30BaJiHCb H3MeHeHHa o6hjihji AOMHHHpyiomHx 
bhaob h rpynn bhaob' c 3-ro no 5-h toa. Ohcehaho, hto b nepBbie ro^bi HAeT khtchchehoc 
pacnpocTpaHeHne bhaob Ha ocBoOoAHBmeeca MecTo, xoToporo eme AOCTaTOHHo. B 3tot 
MOMeHT TpyAHO yJIOBHTb B3aHMOOTHOmeHHH BHAOB, TaK KaK oOnjIHe MHOraX AOMHHHpyiO- 
mnx bhaob yBejiHHHBaeTCH. K 3-My roAy Ha OojibimmcTBe nnn npoeKTHBHoe noKpbiTne 
Aocthhio MaxcHMyMa (6jih3ko k 100 %). B 3tom cjiynae AajiBHeHiuaH 3KcnaHCHH Moma 
nponcxoAHTb TOJibKo b cjiyqae BbiTecHeHHH Apyroro BHAa hjih rpynnw bhaob (Pa6oTHOB, 
1973). B nepByio onepeAb Hac HHTepecoBanH B3aHMOOTHOiiieHHa TpaBHHHCTbix MHoroneT- 
hhkob: BeHHHKa JiecHoro ( Calamagrostis arundinacea (L.) Roth), JiyroBHKa H3BHJiHCToro 
( Avenella flexuosa (L.) Drej.), nojieBHiibi tohkoh ( Agrostis tenuis Sibth.) h HBaH-naa ( Cha - 
maenerion angustifolium (L.) Scop.), KOTopbie npoH3pacTajiH b OKpyxceHHH Apyrnx TpaBX- 
HHCTblX H ApeBeCHbIX BHAOB C He3HaHHTCJIbHbIM npOeKTHBHbIM nOKpblTHCM. MbI nOCHHTaJIH 
bo3moxchmm oGBeAHKHTb Bee ocTaJibHbie TpaBHHHCTbie BHAbi b OAHy rpynny, o6o3HaHHB ee 
xax «Apyrne» bhabi, a ApesecHbie pacTeHHH — b rpynny «ApeBecHbie». 3th rpynnbi bhaob 
npHHHM3JIHCb BO BHHMaHHe TOJIbKO npH HHTepnpeTaUHH pe3yJIbTaTOB B3aHMOAeHCTBHH 
yKa3aHHbix Bbirne AOMHHaHTOB pacTHTeJibHoro noKposa. 

npH HccjieAOBaHHH MexBHAOBOH conpHxeHHocTH HcnoAb30Bajiacb 9-noAbHaa TaOjrana, 
t. e. H3\ieHeHHe noKpbiTHa KaxcAoro BHAa 6 buio pa36HT0 Ha 3 KJiacca: 1) npoeKTHBHoe no- 
KpbiTHe yMeHbnmjiocb, 2) noKpbiTne BHAa He H3MeHHJiocb h 3) npoeKTHBHoe noKpbrrae 
yBeAHHHJiocb. flocTOBepHOCTb B 3 aHMOAeHCTBHH bhaob onpeAeJWJiacb c nOMOmblO X 2 (Bacn- 
JieBHH, 1969). YpoBeHb 3 HanHMOCTH % 2 onpeAeJWJica no A. K. MHTponojibCKOMy (1969). 
flanee b HccneAyeMbix napax bhaob (rpynn bhaob) paccMaTpHBajincb cjieAyiomHe CHTya- 
Uhh: 1) nepBbiii bha yBejiHHHBaeT npoeKTHBHoe noKpbiTne (yqHTbmajiHCb H3MeHeHHa npo- 
eKTHBHoro noKpbiTHii He MeHee 10 %, MeHbmee H3MeHeHHe MOxceT aBJMTbca ma30MepHOH 
OIUH 6 KOH), a BTOpOH CHHXCaeT, T. e. OAHH H3 BHAOB MOXCeT XBJMTbCH (|)aKTOpOM, CHHXCaiO- 
iahm oOHJiHe Apyroro BHAa; 2) noKpbiTne o6ohx bhaob B03pocno, hto CBHACTeJibCTByeT 06 

HX BbICOKOH aKTHBHOCTH B AaHHbIX yCAOBHXX; 3) nOKpbITHe CHH3HJIOCb-HTO MOXeT CBH- 

AeTCJIbCTBOBaTb 06 OAHHaKOBOH OTpHUaTCJIbHOH peaKUHH BHAOB Ha (J)aKTOp (HJIH (JjaKTO- 
pbl), B TOM HHCAe BJIHHHHe AP)THX BHAOB HJIH rpynn BHAOB; 4) «He3aBHCHMOe BapbHpOBa- 
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HHe» - Koma o 6 HJIHe OflHOrO HJIH 060 HX BHflOB He H3MeH5IJIOCb (b TOM HHCJie, eCJIH OflHH 

H3 BHflOB OTCyTCTBOBaJl). 

no OTHOHieHHK) K KOHKpeTHOMy RHJjy o6HJIHe BCeX flpyrax MOJKHO paCCMaTpHBETb KaK 
(JjaKTop oxpyxaiomeH cpenbi, noaTOMy mynennsi B3anM00TH0ineHHH pacTeHHH B03- 
mojkho npHMeHeHHe flHcnepcnoHHoro aHajiH3a, pe3yjibTaTbi KOToporo conocTaBJunmcb c 
j^aHHbiMH no conpHxceHHOMy n3MeHeHHio npoeKTHBHoro noKpbiTHU. no MHeHHio R. R. So- 
kal n F. J. Rohlf (1981), Hcnojib30BaHHe F-KpHTepna aaeT ouiHGKy tojibko b cjiynae oneHb 
acHMMeTpnHHoro pacnpeneneHmi, b to xce BpeMH ajia kohtpojm npoBe^eH aHajiH3 c hc- 
noJib30BaHneM xpHTepna Kruskal-Wallis (Sokal, Rohlf, 1981). 

Jfiiii HHTepnpeTaunH pe3yjibTaTOB HCCJienoBaHHH no B3anMooTHonieHnaM pacTeHHH 
npnBJieKajincb naHHbie (J)aKTopHoro aHajiH3a pacnpeneneHmi 20 nocToaHHbix npoGHbix 
nnomaaen (fllin). 


Pe3yjibTaTbi h oScyxAemie 

nepea oOcy^aeHHeM pe3yjibTaTOB HccjienoBaHHH B3aHMOOTHoineHHH noMHHaHTOB pac- 
THTejibHoro noxpoBa BeiiHHKOBbix BbipyOoK npHBOjiHM xapaxTepncTHKn bhjiob, KOTopbie 
ocHOBaHbi xax Ha jiHTepaTypHbix jjaHHbix, TaK h Ha coGcTBeHHbix HaGjnojieHHJix aBTopa. 
HHcJjopMamra no OnonoraH h 3KOJiorHH H3ynaeMbix bhuob HMeeTca b nyOjiHKamrax 
B. n. BejibKosa (1956, 1957), H. C. Mejnexosa c coaBTopaMH (1956), M. Jl. PaMeHCKOH h 
B. H. AnapeeBOH (1982), Jl. n. PbicnHa h T. n. Pmchhoh (1987). 

BeiiHHK JiecHOH ( Calamagrostis arundinacea Roth.) — pbixnoKycTOBoii 3JiaK bbicotoh 
180 cm h 6oJiee. B non30He cpeflHeii Taiira oGbineH h o6njieH. MHoroneTHee pacTeHne c 
UIHpOKHMH 3KOJIOraneCKOH H (JjHTOIjeHOTHHeCKOH aMILUHTyflaMH. npOH3paCTaeT KaK Ha ot- 
KpbiTbix ynacTKax, TaK h non nonoroM Jieca, rue, KaK npaBHJio, Haxo^HTca b yraeTeHHOM 
coctoahhh, pa3MHOxcaeTca ceMeHaMH tojibko b OKHax. nocjie py6KH HauHHaeT HHTeHCHBHO 
KycraTbca, MaccoBo HBeTeT h idiohohocht. B ohhoh MeTenKe BeiiHHKa coaepxcnTca no 450 
ceMHH. PacnpocTpamieTCfl Ha Bbipy6Ke b ochobhom 3a cneT ceMeHHoro pa3MHoxeHH3i (naT- 
paHHH, 1959), xoTa ceMeHa He oTJinnaioTca jieTynecTbio. fljM noBbimeHHJi Bcxoacecra ceMe- 
Ha ^ojixHbi npoiiTH nepnofl 3HMHero noKon. B aajibHeiimeM, pa3pacTaacb, oxaejibHbie aep- 
hobhhkh CMbiKaioTca, o6pa3yji cmioniHoe 3anepHeHHe. OcHOBHaa Macca KopHeii pacnona- 
raeTca b BepxHHx 10—15 cm. BeiiHHK JiecHOH Bbi3biBaeT yroioTHeHne h HccyineHHe 
BepxHHX cnoeB noHBbi (Ha6aTOB, 1964). 

BeiiHHK JiecHOH co 2-ro rona HMen o6mme 5 GajnioB 1 (rhjj BCTpeneH npaKTHnecKH Ha 
Bcex nnn H b aOcomoTHOM OojibnmucTBe cnynaeB ero noKpbiTne npeBbimano 30 %) Ha 
npoTaxceHHH Bcex JieT o6cjie,aoBaHHa. Kruskal-Wallis MeTon noKa3an OTcyTCTBne pa3jra- 
HHH B npoeKTHBHOM nOKpbITHH BeHHHKa B pa3JIHHHbie rOflbl, XOT5I Heo6xO£HMO OTMCTHTb, 
hto nnK npnxoanTca Ha 2-ii ro n 3apacTaHHa Bbipy6KH. 3necb, Ha nepBbiii B3DDm, Ha6jno,aa- 
eTca npoTHBopenne c pe3yjibTaTaMH (|)aKTOpHoro aHajiH3a, KOTopbiii noKa3an cHHxeHHe 
Pojih BeiiHHKa c B 03 pacTOM BbipyOKH. Ha cjjoHe cTaGmibHO BbicoKoro oGhjihji BeiiHHKa Ha- 
6jno,aajiocb noBbiuieHHe oGhjihji HBaH-naa h JiyroBHKa H3BHJiHCToro, hto, no-BH^HMOMy, h 
OTpasHJiocb Ha pe3yjibTaTax (})aKTopHoro aHajiH3a. MaKCHMaubHoe oGnjine Ha 2 -jicthhx 
BbipyGxax, bo 3 mojkho, cBa3aHO c TeM, hto BCxo^aM h mojio^mm pacTeHHHM BeiiHHKa njw 
HopManbHoro pa3BHTHa h ceMeHHoro pa3MH0xceHHa hcoOxoahmo CBoGo^Hoe npocTpaHCTBO 
(YnaHOBa, 1995), KOToporo KaK pa3 AOCTaTOHHO b nepBbie roflbi nocjie pyGKH. OGcyx^aa 
neHOTHnbi pacTeHHH, Jl. T. PaMeHCKHH (1971) oTMenaeT HeoGxoflHMOCTb AonrocponHbix 
Ha6jno,aeHHH 3a noBeaeHHeM Brma b cooGmecTBe Ha pa3Hbix CTa^nax cyKneccHH. BeiiHHK 
JiecHOH MoxceT 6biTb npeacTaBJieH KaK 3 KCiuiepeHT (Ulanova, 2000), ecjiH paccMaTpHBaTb 
Becb BpeMeHHOH OTpe30K ot py6KH ao BoccTaHOBjieHHa cnenoro ejibHHKa nepHHHHoro. Oh 


1 Ulicajia o6hjihh: 1 — BCTpeTHJica e^HHHHHo Ha 1—3 IOTII; 2 — BCTpeneH Ha HecKOjibKHx npo6Hbix 
mroma^x, ho ero noKpbmie He npeBbimajio 5 %; 3 — BCTpeneH Ha 6ojibHiHHCTBe 111111 c He3HaHHTejibHbiM no- 
KpbiTHeM (flo 5 %) hjih Ha 1—3 nnn c HOKpbiTHeM 10—15 %; 4 — pacnpocTpaHeH Ha 6ojibuiHHCTBe nnn h hmcji 
noKpbiTHe 10—25 % h 6ojiee xoth 6bi Ha HecKOjibKHx H3 hhx; 5 — BCTpeneH npaKTHHecKH Ha Bcex nnn h b a6co- 
jhothom OojibiHHHCTBe cnynaeB ero noKpbiTHe npeBbimajio 30 %. 
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TAEJIHUA 1 

ConpaaceHHoe H3MeHeHne npoeKTHBHoro noKpbiTHH BeHHHKa jiecHoro, 
Apyrnx ^OMHHaHTOB pacTHTejibHoro noKpOBa h rpynn bhaob 


BapHaHTM conpflxeHHoro H3MeHeHHa npoeKTHBHoro noKpbmui 



I 

II 

III 

IV 

V 

Y3 

BeHHHKOBO- 

nyroBHKOBaa Bbipybxa 




MBaH-naH 

0 

6 

1 

51 

11 

0.9 

JlyrOBHK H3BHJIHCTMH 

5 

2 

9 

46 

7 

0.25 

flpynie bhabi 

0 

9 

4 

64 

10 

0.1 

UpeBecHbie 

2 

5 

0 

54 

8 

0.03 


BeHHHK0B0-pa3H0TpaBHaa Bbipy6Ka 


HBaH-naH 

0 

1 

0 

7 

18 

IIojieBHAa TOHKaa 

0 

0 

1 

21 

4 

flpynie bhabi 

0 

0 

3 

51 

8 


BeHHHK0B0-n0JieBHixeB0-pa3H0TpaBHaa Bbipy6Ka 


HBaH-naH 

0 

3 

4 

70 

34 

IlojieBHAa TOHKaa 

4 

3 

15 

81 

8 

JlyTOBHK H3BHAHCTBIH 

3 

0 

6 

100 

2 

flpynie bhabi 

6 

6 

18 

56 

25 

UpeBecHbie 

0 

2 

1 

92 

16 


IIpHMeqaHHe. 3aecb h b Ta6ji. 2 — 4 . B rpynny «ApeBecHbie» o&beAHHeHH Bee flepeBbH h KycTapHHKH; b rpynny 
«apyrHe bhabi» o6*beflHHeHH Bee TpaBHHHCTbie pacTeHHH, 3a HCKjnoneHHeM BeHHHKa JiecHoro, nojieBHijH tohkoh, 
HBaH-naa, JiyroBHKa H3BHjmcToro; * — oTcyrcTBHe cjiynaeB chjdkchhh oGhjihh HBaH-qaa (nyjieBbie 3HaneHHH b 
nojiax Ta6jiHiB>i) He no3Boji?uio paccnmaTb x 2 .1 — bchhhk yBejiHHHBaeT noKphrrae — apytoh bha cmracaeT; II — o6a 
BHAa yBejiHHMBaioT noKpwTHe; III — o6a BHAa CHHHcaioT; IV — oahh H3 bhaob hjih o6a BHAa He h3mchhjih 
nOKpHTHe HJIH OAHH H3 BHAOB OTCyTCTBOBajI ‘ V — BCHHHK CHH3HJI nOKpWTHe, APYTOH BHA yBCJIHHHJi; Y3 — ypOBCHb 
3HaHHMOCTH X 2 . 


6biCTpo pa3pacTaeTca, HcnoJib3ya ceMeHHoe pa3MHoaceHHe b nepBbie 1—2 roAa nocjie py6- 
kh, a 3aTeM nocTeneHHo ocBoOoacAaeT npocTpaHCTBo no# hathckom ApesecHbix nopoA. Ero 
ace moxho npeACTaBHTb bhojichtom, ecnH HMeTb b RHAy nepnoA co6cTBeHHo BbipyOKH — ao 
CMbiKaHHa KpoH ApesecHbix nopoA. B to ace Bpern BeHHHK — THnHHHeHiiiHH naTHeHT nec- 
hwx coo6mecTB, oh cymecTByeT b bhac cjia6opa3BHTbix AepHOBHHOK hoa noJioroM neca, 
oacHAaa cBoero naca. 

AHaJIH3 B3aHMOOTHOUieHHH BeHHHKa JiecHoro C ApyrHMH AOMHHaHTaMH pacTHTejibHoro 
noKpOBa (Ta6n. 1) noKa3an He3aBHcnMoe BapbHpoBaHHe ero o6hjihh ot oOhjihh nojieBHijbi 
TOHKOH H JiyroBHKa H3BHJIHCTOrQ. MoaCHO TOBOpHTb Taxace O IieKOTOpOH TeHAeHUHH BblTeC- 
HeHH5i BeiiHHKa HBaH-naeM h ApesecHbiMH nopoAaMH. 3to comacyeTca c abhhwmh (JjaKTop- 
Horo aHajiH3a, ho He noATBepacAaeTca AHcnepcnoHHbiM aHajiH30M (xpHTepHH Onuiepa h 
Kruskal- Wallis), 3a HCKjnoneHHeM BeHHHKOBO-JiyroBHKOBOH BbipyGKH, rAe BjinaHHe Ape- 
BecHbix noATBepacAeHo KpHTepneM Omiiepa (P = 0.04). OOrnine BeHHHKa CHHacajiocb Ha 
Bcex iuiomaAKax, rAe Ha&moAaJiocb yBejraneHHe noKpbiTHa ApesecHbix nopoA. 

IIojieBHiAa TOHxaa (.Agrostis tenuis Sibth.) — pbixjiOKycTOBOH 3JiaK bbicotoh 80 cm h 
6onee. 06pa3yeT HeGojibrnne acphobhhkh, npOAOJiacHTejibHocTb acH3HH KOTOpbix AOCTHra- 
eT 15 — 17 JieT. B KapeJiHH oSbpma h oOnjibHa, 3acejiaeT He3a6ojioneHHbie Jiyra, KycTapHH- 
kh, orxyuiKH TpaBHHHCTbix jiecoB. Ha BbipyOxax oOmibHO iuioaohocht (b oahoh MeTejnce 
C03peBaeT ao 400 ceMSH), ho ceMeHa He OTJiHHaioTca xopomeii BcxoacecTbio. fljw noBbime- 
hhh BcxoacecTH ceMeHa AOJiacHbi npoHTH nepnoA 3HMHero noxoa. IjiyOnHa 3ajieraHHH xop- 
HeBOH CHCTeMbI 3aBHCHT OT yCJIOBHH CpeAM, B HaCTHOCTH OT BJiaaCHOCTH nOHBbl. 

IloAeBHua TOHKaa AOMHHHpoBajia Ha HecKOJibKHx nnn, pacnoAoaceHHbix Ha 2 Bbipy6- 
xax. BbicTpoe 3acejieHHe sthx BbipyOox nojieBHijeH npoH30iiuio OjiaroAapa ee HajiHHHio b 
HenocpeACTBeHHOH 6jih30cth k onbiTHbiM ynacncaM. OHa npoH3pacTajia no onymxe neca. 
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TAEJIHUA 2 

ConpaaceHHoe H3MCHeHHC npoeKTHBHoro noKpbiTHa nojieBHAbi tohkoh, 
Apyrnx ^oMHHaHTOB pacTmejibHoro noKpoBa h rpynn bhaob 


Bham 


BapnaHTH conpaxeHHoro H3MeHeHHH npoeKTHBHoro noKpbmra 

I 

II 

.. JL-J 

IV 

V 

Y3 


BeHHHK0B0-n0JieBHiieB0-pa3H0TpaBHaH Bbipy6Ka 


MBaH-qaH 

0 

8 

1 

83 

19 

BeiiHHK JiecHOH 

8 

3 

15 

81 

4 

JlyroBHK H3BHJIHCTHH 

4 

0 

1 

104 

2 

/Ipyrae bhabi 

2 

11 

22 

70 

6 

/IpeBecHbie 

0 

6 

1 

98 

6 


Kruskal-Wallis TecT He noKa3aji AOCTOBepHbix otahahh cpeAHHx 3HaneHHH npoeKTHBHo¬ 
ro noKpbiTHH nojieBHUbi no roAaM hh b CAyaae yneTa Bcex onncaHHH, hh b cnynae ncnojib30- 
BaHHa ajia aHajiH3a onncaHHH c HeHyjieBbiMH 3HaneHHaMH npoeKTHBHoro noKpbrraa noneBH- 
Ubi. B to ace BpeMa (J)aKTOpHbiH aHanH 3 npoAeMOHCTpHpoBaii HaH 6 ojibinyio aKTHBHOCTb no- 
jieBHAbi k 5 -My roAy, ato cooTBeTCTByeT ecTecTBeHHOMy xoAy 3apacTaHHA Bbipy 6 KH. K 5 -My 
roAy, HecMOTpa Ha Bee eme BbicoKoe npoeKTHBHoe noKpbrrae, yace 3aMeTHo CHH 3 Hjiacb re- 
HeparaBHaa npoAyKTHBHocTb nojieBHUbi. Ecjih roBopHTL o acH3HeHHOH CTpaTerHH nojieBH- 
Ubi tohkoh, to, KaK h y BeHHHKa, oHa 3aBHCHT ot KOHKpeTHbix ycAOBHH cpeAM. B to ace 
BpeMa noneBHua He MoaceT cymecTBOBaTb noA nojioroM ApeBecHbix nopoA, 3aT0 AOMHHHpy- 
eT Ha npHJiexcamnx k nccjieAyeMbiM Bbipy 6 KaM nyrax, onyniKax, o 6 onnHax Aopor. 

IIoAeBHAa nojiHOCTbio oTcyrcTBOBajia Ha BeHHHKOBO-jiyroBHKOBOH Bbipy 6 Ke h 6 buia 
cna 6 o npeACTaBJieHa Ha BeHHHK0B0-pa3H0TpaBH0H. B otahahc ot BeHHHKa h JiyroBHKa, ko- 
Topbie npoH3pacTajiH b jiecHbix coo 6 mecTBax ao py 6 KH, nojieBHua TaroTeeT k pyAepaJib- 
hmm coo 6 mecTBaM h onyuiKaM. floMHHHpoBaHne ee Ha oahoh H3 HccneAOBaHHbix Bbipy 6 oK, 
cKopee, HCKjnoneHHe, t. e. ee npaBHJibHee 6luio 6 bi othccth k «ApyrHM» BHAaM, Ha ato 
yKa3biBaioT pe 3 yjibTaTbi aHajiH3a (Ta 6 n. 2). BbicoKoe 3 HaneHne x 2 A-na napbi noneBHua toh- 
Kaa—AyroBHK h3bhahctmh 06 'bacHaeTca 6 ojibniHM koahacctbom BapnaHTOB He 3 aBHCHMoro 
H3MeHeHHa noKpbiTHa AByx bhaob. CBa3aHo 3TO, no-BHAHMOMy, c hx 3KOJioraqecKHMH 
CBOHCTBaMH. 06a OHH o 6 jiaAaiOT nmpOKHMH 3K0A0THAeCKHMH aMIUIHTyAaMH, HO JiyrOBHK 
6 onee npHcnoco 6 neH k npoH3pacTaHHio b ycjioBHax 6 eAHbix noAB, no3TOMy Ha nccneAye- 
moh Bbipy 6 Ke oh ycneniHO 3aHHMaeT ynacTKH c HapymeHHbiM BepxHHM cnoeM noABbi, rAe 
noneBHua He npoH3pacTaiia, t. e. npn blicokoh BCTpenaeMocTH o6ohx bhaob Ha Bbipy 6 Ke 
AHCAO HX BCTpeH Ha OAHOH IIAOmaAKe HeBCJlHKO. 

JlyroBHK h3bhjihctmh (Avenella flexuosa (L.) Drej.) — nyroBO-necHOH acphobhhhmh 
MHoroneTHHH 3JiaK. B KapejiHH npo#3pacTaeT noBceMecTHo no He3a6ojioneHHbiM jiyraM h 
jiecaM, nycTomaM, rapaM h Bbipy 6 KaM. IIoa nojioroM Jieca HaxoAHTca, KaK npaBHAo, b cTe- 
pHAbHOM COCTOaHHH B BHAe nyAKOB yKOpOAeHHbIX AHCTbeB, CBa3aHHbIX MeaCAy co6oh KOp- 
HeBHmaMH, AocTnraiomHMH 25 cm (KopKOHOcoBa, 1959). ITocne py 6 KH HAeT HHTeHCHBHoe 
pa3pacTaHHe nyroBHKa b ochobhom 3a cact BereTaTHBHoro pa3MHoaceHHa. HHTeHCHBHoe 
mioAOHomeHHe nyroBHKa Ha 6 moAaeTca no3ace — k 3 — 4-My roAy nocne Bbipy 6 KH (b sto 
BpeMa oh AocTnraeT BbicoTbi 6 onee 1 m). Diy 6 HHa 3ajieraHHa KopHeii 3aBHCHT ot ycAOBHH 
npoH3pacTaHna h MoaceT AocTHraTb 65 cm. B pe 3 yjibTaTe acH3HeAeaTenbH0CTH nyroBHKa 
npoHcxoAaT yruioTHeHHe h HeKOTopoe cHnaceHHe khcaothocth noABbi (Opt|)aHHTCKHH h 
AP-, 1959). 

JlyroBHK H3BHjiHCTbiH, KaK h noAeBHija, AOMHHHpoBaJi Ha HecKOAbKHX nnn, npncyTCT- 
Bya Ha 6onbniHHCTBe Bbipy6oK. CpaBHeHHe cpeAHHX 3HaneHHH npoeKTHBHoro noKpbiTHa 
nyroBHKa b pa3Hbie toam noKa3aJio, ato He HMeeTca AOCTOBepHoro otahaha Ha 95 %-hom 
ypOBHe 3HaAHM0CTH B AK)60H H3 nap 3HaAeHHH. B TO ace BpeMa (JiaKTOpHblH aH3AH3 npOAe- 
MOHCTpnpoBaA ycHAeHHe poAH AyroBHKa k 9-My roAy Ha6AK>AeHHH. 
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TABJIHUA 3 

ConpJDKeHHOe H3MCHCHHC npOeKTHBHOrO IIOKpblTHa JiyrOBHKa H3BHJIHCTOrO, 
Apyrnx AOMHHaHTOB pacTHTejibHoro noKpoBa h rpynn bhaob 


Bh^m 


BapnaHTH conpaxeHHoro H3MeHeHHH npoeKTHBHoro iiokpmthh 


II 

III 

IV 

V 


BeHHHKOBO-JiyroBHKOBaa BHpy6xa 


PiBaH-HaH 

2 

8 

1 

48 

10 

BeHHHK JieCHOH 

7 

2 

9 

46 

5 

flpyTHe BHAbI 

2 

7 

0 

48 

12 

flpeBecHbie 

0 

13 

1 

43 

12 


BeHHHKOBo-nojieBHizeBo-pa3HOTpaBHaa Bbipy6Ka 


PiBaH-HaH 

0 

2 

1 

106 

2 

IlojieBHAa TOHKaa 

2 

0 

1 

104 

4 

BeHHHK JieCHOH 

2 

0 

6 

100 

3 

flpyrae bhabi 

0 

0 

4 

99 

8 


Ha HCCJieflOBaHHBix BbipyOxax jijtobhk, b oTJurme ot noJieBHijbi tohkoh, 6bui HanOonee 
o6HJieH B MeCTaX C HapymeHHbIM nOHBeHHbIM nOKpOBOM H Ha BeHHHKOBO-JiyTOBHKOBOH Bbl- 
py6xe, OTJiHHaBineHca HaHMeHbiHHM noHBeHHbiM imoAopoAneM. Ha 3thx ynacTKax npoex- 
THBHoe noKpbiTHe ero He MeHanocb c nepBbix JieT, hto h npHBejio k a6coJHOTHOMy npeo6jia- 
A^hhio cJiynaeB He3aBHCHMoro BapbnpoBaHna o6hjihh JiyroBHKa h Apyrnx HccneAOBaHHbix 
bhaob h rpynn bhaob (Ta6ii. 3). B to xe BpeMa moxho roBopnTb o noAaBjieHHH JiyroBHKa 
ApeBecHbiMH BHflaMH, KOTopoe BjieneT 3a co6oh yBeJinneHne o6hjihh JiecHbix TpaB. 

HBaH-naH (Chamaenerion angustifolium (L.) Scop.) — MHoroneTHee KopHeoTnpbiCKO- 
Boe pacTeHne. B Kapejinn BCTpenaeTca noBceMecTHO no Bbipy6KaM, rapaM, 3ajiexcaM, BAOJib 
Aopor. Ha Bbipy6KH pacnpocTpaHaeTca b ochobhom 3a cneT ceMeHHoro pa3MHOXceHHH. 
Oaho pacTeHne MoxeT AaTb no 20 Tbic. JieTynnx ceMaH, He TpeGoBaTeJibHbix k TeMnepaTyp- 
HOMy pexcHMy. CeMeHa xopomo npopacTaiOT, oco6eHHO b o6orameHHbix 30JibHbiM nnTaHH- 
eM MecTax, neM o6T>acHaeTca npeo6jiajjaHHe ero Ha rapax. Homhmo bmcokoh ceMeHHOH 
npoayKTHBHOCTH HBaH-Haii o6jia,aaeT BeJiHKOJienHOH cnoco6HOCTbio k BereTaTHBHOMy pa3- 
MHOxceHHio. Ero MHoroapycHaa KopHesaa cncTeMa c MHoronHCJieHHbiMH nonxaMH cnoco6- 
CTByeT 6bicTpoMy 3acejieHHio Bbipy6oK (Ulanova, 2000). HBaH-nan cBeTomoOnB, Henpn- 
xotjihb k noHBeHHbiM ycjiOBHaM, b OTJiHHHe ot 3JiaKOB ynymnaeT CTpyKTypy noHBbi, AeJiaa 
ee 6ojiee pbixjion (Ha6aTOB, 1964). BepxHHe nonBeHHbie ropH30HTbi Ha KnnpeHHbix Bbi- 
py6xax OTjmnaioTca bmcokoh MHKpoGHOJiormiecKOH aKTHBHOCTbio (TBoporoBa, 1959). 
3to pacTeHne CMamaeT xpaHHe HH3Kne h BbicoKne TeMnepaTypbi, cnocoOcTBya coxpaHe- 
hhk) caxceHneB bo BpeMa jicthhx 3 aMopo 3 KOB (KopejiHHa, 1959). 

HBaH-nan b 1-h tor umoji o6Hjine 3 6ajuia, bo 2-h — 4, a k 8-My roAy o6njine ero yBeJin- 
HHJiocb no 5 6ajuioB. flncnepcHOHHbiH aHajiH3 (Kruskal-Wallis tcct) noxasaji HaJiHnne ao- 
CTOBepHOH 3aBHCHMOCTH npoeKTHEHOTO nOKpbITHa OT B03paCTa BbipyOKH Ha 5 %-HOM ypOB- 
He 3HaHHMOCTH. HBaH-naH oneHb apxo AOMOHCTpHpyeT 2 Tnna xcH3HeHHOH CTpaTernn: 3kc- 
nnepeHTHocTb h bhojichthoctb. H Aaace cymecreya noA nojioroM ApesecHbix nopoA, oh xax 
3KcmiepeHT «KonyeT» c oahoto ynacTKa c HapymeHHbIM nonBeHHbiM noKpoBOM k ApyroMy, 
a bot «BbiAepacKH» eMy aBHO He xsaTaeT. 

nojiyneHHbie AaHHbie (Ta6ji. 4) CBHAeTenbCTByioT o tom, hto HBaH-naH o6naAaeT 6onee 
bmcokoh KOHKypeHTocnoco6HOCTbio, neM AOMHHHpyiomHe 3JiaKH, noAxoAamne noA onpe- 
AejieHHe «HAeanbHoro» KOHKypeHTa (Prach, Pysek, 1999). 3to npoTHBOpeHHT HeKOTOpbiM 
jiHTepaTypHbiM AaHHbiM (nepeB03HHK0Ba, 1998). B cMemaHHbix btophhhmx Jiecax (b otjih- 
nne ot KopeHHbix ejibHHKOB) oOmrae 3JiaKOB AOCTaTOHHO bbicoko, noaTOMy ohh 6bicTpo 
pa3pacTaiOTca n 3aHHMaioT OoJibinyio nacTb CBo6oAHoro npocTpaHCTBa. BHeApHBmncb b co- 
o6mecTBO, HBaH-naii nocTeneHHo yBennHHBaeT oOHJine, OAHOBpeMeHHO b ueHononyjiaunax 


79 



TABJIHDA 4 

ConpaxeHHoe H3MeHeHHe npoeKTHBHoro iiokpbithh HBaH-naa, 
apyrnx jnoMHHaHTOB pacTHTejibHoro noKpoBa h rpynn bh#ob 


Buflbi 


BapnaHTH conpiDKeHHoro m3M6H6hm 9 npoeKTHBHoro noxpHTHH 


II 

III 

IV 

_1 

V 


BeHHHKOBo-jiyroBHKOBaa BbipySKa 


BeHHHK JieCHOH 

11 

6 

1 

51 

0 

JlyrOBHK H3BHJIHCTBIH 

10 

8 

1 

48 

2 

^pyrne bh^bi 

3 

15 

1 

48 

2 

XJpeBecHbie 

1 

10 

0 

55 

3 


BeHHHKOBO-pa3HOTpaBHaa BbipydKa 


BeHHHK JieCHOH 

18 

1 

0 

7 

0 

IIojieBHija TOHKaa 

2 

4 

o 

20 

0 

XJpynie bh^bi 

3 

9 

0 

14 

0 


BeHHHKOBo-nojieBHi;eBo-pa3HOTpaBHafl Bbipy6ica 


BeHHHK JieCHOH 

34 

3 

4 

70 

0 

IIojieBHija TOHKaa 

19 

8 

1 

83 

0 

JlyrOBHK H3BHJIHCTBIH 

2 

2 

1 

106 

0 

JlpyrHe bh^bi 

25 

17 

1 

64 

4 

JlpeBecHBie 

2 

12 

0 

49 

3 


3JiaKOB npoHcxo^HT B03pacTHaa flH^^epemjHaijHH h Ha oxaenBHBix ynacTKax MoxeT Ha- 
6jno,aaTbCH chhxcchhc npoeKTHBHoro noKpbiTHH. IloflTBepxflaeTCfl sto h exero^HbiMH onn- 
caHHHMH 50 m 2 nnn. Ha o^hoh H3 hhx, 3ajioxeHHOH Ha MecTe cxHraHHa nopyOoHHbix 
ocTaTKOB, HBaH-Haii hmcji 6ojibmoe npoeKTHBHoe noKpbrnie (50 %) yace c 1-ro ro#a nocne 
py6KH, KOTopoe B03pacTano b TeneHHe 3 jieT h flocTHrno 70 %. flanee HaOmoaanca cna,a: 
HBaH-naH nacTHHHo 3aMemanca bchhhkom jicchhm, noneBHijeH tohkoh, pa3HOTpaBbeM h 
apeBecHbiMH nopo^aMH. IIpHHHMaa 6ojiee BbicoKyio KOHKypeHTocnocoOHocTb HBaH-naa ho 
C paBHeHHK) C H3yHeHHbIMH 3JiaKaMH, MbI He MOXeM o6l>HCHHTb 3Ty CHTyanHK). TeM 6ojiee 
hto Ha coce^HeH nnn CHTyanna 6bma oOpaTHofi: pa3pocumeca c nepBbix JieT 3JiaKH «bbi- 
TecHHJiHCb» HBaH-naeM. S. M. Landhausser h V. J. Lieffers (1994) SKcnepHMeHTanbHo no- 
Ka3anH 3aBHCHMOCTb Hcxo^a KOHKypeHTHOH 6opb6bi HBaH-naa c bchhhkom KaHa^cKHM ot 
KOHK peTHbix ycjioBHH cpeflbi (OoraTCTBo h TeMnepaTypa noHBbi). 

AHanH3Hpya pe3ynbiaTbi nccnenoBaHHH no bccm 4 BHjjaM, moxho otmcthtb, hto ape- 
BecHbie pacTeHHH yace Ha 3—5 -h ro^bi 0Ka3biBaK)T onpe^ejieHHoe bjihhhhc Ha CTpyKTypy 
pacTHTejibHoro cooOmecTBa, CHHataa o6hjihc 3JiaKOB h cnocoOcTBya coxpaHeHHio pa3Hoo6- 
pa3HH cooOmecTBa — co3,aaBaa BH^aM pa3HOTpaBBa «yKpbiTHa» ot 3JiaKOB, BnponeM, KaK h 
HB aH-nan. B uenoM «KmeanbHbie KOHKypeHTbi» — 3JiaKH He npoaeMOHCTpHpoBanH oxH^ae- 
moh bbicokoh KOHKypeHTocnocoOHocTH. HanOonee BbipaxeHHbie B3aHM0,aeHCTBHa H3yneH- 
hhx BHflOB h rpynn bkwob nonyneHbi Ha BeHHHKOBO-nojieBHijeBO-pa3HOTpaBHOH BbipyOKe, 
OTJIHHaBmeHCH pa3H006pa3HeM yCJIOBHH, HTO aBIHIOCb npHHHHOH npHCyTCTBHH Bcex 4 BH- 
AOB b flocTaTOHHOM KOJiHHecTBe h kocbchho yKa3bmaeT Ha Beaymee 3HaneHHe c|)aKTopoB 
Cpeflbl B H3MeHeHHH 06HJIHH ^OMHHaHTOB pacTHTejibHoro noKpoBa. 

Hccjie^OBaHHe xch3Hchhbix CTpaTernn (neHoranoB no JI. T. PaMeHCKOMy) Kaac^oro H3y- 
neHHoro HaMH BH,aa noKa3ano, hto hctkhx CTpaTenm HeT. KaK tojibko mbi pa3flBHraeM Bpe- 
MeHHbie paMKH, paccMaTpHBaa HecKOJibKO CTa^Hii cyKijeccHH, npocTpaHCTBeHHo bbixo^hm 
3a npe,aejibi (|)HT0ueH03a, npHHHMaeM noKoamneca ceMeHa 3a cnoco6 nepeacHBaHHa He6na- 
ronpHHTHOH (b TOM HHCJie (J)HTOIjeHOTHHeCKOH) oOcTaHOBKH, npaKTHHecKH y Kax^oro BHjja 
oOHapyxHBaioTCH Bee 3 CTpaTeran. Hjm nyroBbix cooOmecTB coneTaHHe TnnoB crpaTemH 
npo^eMOHCTpHpoBan K. A. KypKHH (2002). KaK oijeHHTb BHoneHTHocTb? 3 roaa yaepaca- 
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HIM TeppHTOpHH HJIH 300 JieT! 3TO npHHIJHnHaJIbHO? A OflHH CC30H? EcJIH paCCMaTpHBaTb 
cyKiieccHK) ot MOMeHTa py6KH apesocToa no BoccraHOBJieHiM KOpeHHoro coo6mecTBa, to 

MOXHO HailTH HeCKOJIbKO CTaflHH CyKHeCCHH, npO^OJIXHTejIbHOCTbK) OT 1-2 JieT flO He- 

CKOJibKHx coTeH (nponojuKHTejibHocTb CTa^HH cyKiieccHH copa3MepHa npo^ojixHTejib- 

HOCTH JKH3HH 3flH(|)HKaTOpa). CoOcTBeHHO CTpaTenM y Bcex paCTeHHH OflHa - 3aXBaTHTb 

npHro^Hoe njw ero cymecTBOBaHHa npocTpaHCTBO h yuepjKHBaTb xax mojkho nojibine, a bot 
cnocoOoB peanH3aiiHH stoh CTpaTemn MHoacecTBO naxce y onHoro BHjja. TaKHM o6pa30M, 
nojiynaeTca npoTHBopeHHBaa cwryamiH: (|)HTOueHOTHnbi PaMeHCKoro-rpaiiMa He Moryr 
cjiyxHTb o6men xapaKTepHCTHKOH BHjja, a yKa3biBaioT Ha ero noBefleHne b KOHKpeTH om 
(|)HToueH03e b onpe^ejieHHbiH nepHo# BpeMeHH, ho npn stom Moryr 6biTb onpenejieHbi 
TOJibKO b OTHaMHKe. Pa 3 BHrae TeopHH (Pa6oTHOB, 1975; 3ayrojibHOBa h up., 1988; Mnp- 
khh h #p., 1999; KypxHH, 2002) He cmohio pa3opBaTb «3aMKHyn>iH xpyr». Bcjieji 3a 
B. H. BaciuieBHHeM (1996) xoneTca nocTaBHTb Bonpoc o uejiecoo6pa3HOCTH nejieHiM 
BHflOB Ha BHOJieHTbi, naTHeHTbi, SKciuiepeHTbi hjih C-, S- h R-CTpaTera, nocKOJibKy npn- 
CBoeHHe BHjiy onpejiejieHHbix cbohctb (onpenejieHHOH xH3HeHHOH CTpaTeran) 6biBaeT He 
coBceM KoppeKTHbiM flaxe b npenejiax oflHoro pacTHTejibHoro coo6mecTBa. 

3aKjiiOHeHHe 

MeToji H3yneHiM B3aHMooTHomeHiM pacTeHHH no conpaxeHHOMy H3MeHeHHio o6hjhm 
BHJJOB BO BpeMeHH MOJKeT npHMdMTbCH K BHJjaM, HMeKHIJHM B (|)HT0UeH03e BbICOKOe o6h- 

jine. 

OTcyrcTBHe nocTOHHHoro xapaKTepa B3aHMOOTHomeHHH Mexjiy jjOMHHaHTaMH pacra- 
TejibHoro coo6mecTBa Bbipy6KH noKa3biBaeT, hto B3aHMoneHCTBHJi jjByx pacTeHHH (hjih no- 
nyjumHH) 3 to Bcero jihuh, 3BeHO b uenn MHoxecTBa co6mthh, b toh hjih hhoh CTeneHH 
onpe^ejwiomHX hx coctoahhc; h xaKHe $opMbi npHHHMaiOT B3aHMOneHCTBHJi ueH03JieMeH- 
TOB, 3BBHCHT OT BCerO KOMIUieKCa (JiaKTOpOB. HenOCTOHHCTBO B3aHMOOTHOHieHHH BHflOB 
yKa3bmaeT Ha to, hto, H3MeHeHHe o6hjihh jjoMHHaHTOB — cjieacTBHe cjiojkhbix npoueccoB, 
npoHcxojMmHx b coo6mecTBe; h He MoxeT 6biTb CBeneHO tojibko k KOHKypeHijHH. 

B to xe BpeMa BJiiMHHe jioMHHaHTOB pacTHTejibHoro noKpoBa Ha cocTaB h o6njiHe npy- 
rax bhjjob 3HaHHTejibH0. 3jiaKH BbiTecHAiOT apyrae BHjjbi, a HBaH-nan h no^pocT jipeBecHbix 
nopoji, Hao6opoT, C03nai0T ycJioBiM (cBoeo6pa3Hbie yxpbiTiM ot bjiimhim 3JiaKOB) jyni cy- 
meCTBOBaHHH pa3HOTpaBbH H KyCTapHHHKOB, COXpaHJM, TaKHM o6pa30M, pa3H006pa3He co- 
o6mecTBa. 
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SUMMARY 

Interactions between the dominants of the plant communities in small-reed clear-cuttings were 
studied in 220 study quadrats and 20 permanent sample plots. Interspecies associations were studied 
using a 9-field contingency table, i. e. three types of change in the percent cover were distinguished 
for each species: 1) the percent cover decreased, 2) the percent cover did not change and 3) the per¬ 
cent cover increased. Reliability of the species interactions was determined using % 2 . The data obtai¬ 
ned were supplemented by the results of factor and variance analyses. The investigations have de¬ 
monstrated that interactions between the plant cover dominants are variable and depend on the speci¬ 
fic settings. Rosebay willow-herb and woody species regeneration are quite strong competitors for 
grasses thus facilitating the survival of various herbs and preserving the species diversity in the com¬ 
munity. 
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OnncaHM 2 hobmx jyw HayKH BHfla po^a Galium (h3 cexijHH Asperuloides ): Galium turgaicum — nojiynyc- 
TbiHHbiii bha, BCTpenaiomHHCH Ha ceBepe Ka 3 axcTaHa, h G. hexanarum , pacnpocTpaHeHHbm b CTenHOH 30 He ot 
C eBepHoro KaBxa3a ao Ypajia h 3 aMemaiomHH k BocToxy ot Bojith h k iory ot Ky6aHH npeHMymecTBeHHo yxpa- 
hhckhh G. octonarium. rioxasaHo, hto G. biebersteinii , CHHTaBiHHHCH umpoxo pacnpocTpaHeHHbiM Ha KaBxa3e, b 
aeHCTBHTeJibHocTH HBJiHeTCH 3H^eMHX0M KpbiMa h conpefleJibHbix paiioHOB TaMaHcxoro n-OBa. 

KjiioHeBbie cjioBa: Rubiaceae, Galium, HOBbie bh^m, IOxchmh Ypaji, KaBxa3, Ka3axcTaH. 

CBoeo6pa3He CTenHbix noflMapeHHHKOB po^CTBa Galium glaucum s. 1. H3 Boctohhoh 
EBponbi 6buio hcho riOKa3aHO M. B. KnoKOBbiM (1957), KOTopbiii noflTBepunji nonMeneH- 
Hyio eme F. Bieberstein (1808) opnrHHajibHocTb kpbimckhx pacTeHHH h onncaji no MaTepn- 
ajiy H3 Poctobckoh o6ji. G. octonarium (Klok.) Soo (Asperula octonaria Klok.). B npoTo- 
Jiore G. octonarium M. B. Kjiokobbim hctko o6o3HaneHbi OTJinqna stoto BHfla xax ot 3 a- 
na^HoeBponencKoro G. glaucum , TaK n ot KpbiMCKo-KaBKa3CKoro G. biebersteinii Ehrend. 
(A. galioides Bieb). Ilpn stom G. octonarium hm paccMaTpHBaJica KaK rnnpoKO pacnpo- 
CTpaHeHHblH BFW, CBOHCTBeHHblH HaCTOHUlKM CTdlilM OT YKpaHHbl flO CpeflHeH A3HH, TOTH a 
KaK G. biebersteinii (A. galioides) — KaK ropHbiH bh# KpbiMa n CeBepHoro KaBKa3a, npo- 
H3paCTaiOmHH HCKJIIOHHTeJIbHO Ha KaMeHHCTOM H UiebHHCTOM CybCTpaTe. IIpHHaTOe Kjio- 
KOBbiM no,apa3flejieHHe BOCTOHHbix pacTeHHH G. glaucum s. 1. Ha CKajibHbiK KpbiMCKO-KaB- 
Ka3CKHH h CTenHOH, npeHMymecTBeHHo paBHHHHbiH BOCTOHHO-eBponencKO-Ka3axcTaH- 
ckhh, BKWbi He npeTepnejio cymecTBeHHbix H3MeHeHHH b nocjieflyiomHx (JmopHCTHHecKHx 
OTenecTBeHHbix paboTax (Hobe^HMOBa, 1958, 1978). OjmaKO npn obpaboTKe MaTepnanoB 
no CTenHbiM no^MapeHHHKaM, cobpaHHbix rjiaBHbiM o6pa30M b pa3Hbix panoHax K>xuoro 
Ypana h 3aBonxcba, HMeiomHxca b repbapHH HncTHTyra skojiothh pacTeHHH h xchbothbix 
YpanbCKoro oTfleneHira PAH (SVER), mbi CTOJiKHyjiHCb c HeB03M0^CH0CTbK) OTo^ecTBJie- 
hhh 3thx o6pa3HOB hh c G. octonarium , hh c G biebersteinii. Kax noKa3ano cpaBHeHHe 
sthx pacTeHHH c THnoM G. octonarium (PocTOBCKaa o6ji., MinuiepoBO, 6jih3 xyropa nep- 
BOMancKHH, 7 VI 1939, M. H. KyjnouiKHH — LE!) (pnc. 1, 2) h upyraMH obpa3ijaMH H 3 
CTenHOH 30Hbi YxpaHHbi h lora eBponeficKOH nacra Pocchh (LE, MW, MHA), ohh xopouio 
OTJiHnaioTCH no HHCJiy jiHCTbeB b jio^chmx MyTOBxax, cobpaHHbix no 6—7 (a He no 8 — 10, 
KaK y THnHHHoro G octonarium ), bojibinen mnpHHOH h MCHbineH ^jihhoh JiHCTbeB, bonee 
KOMnaKTHblM COUBeTHeM H paaOM flpyTHX npH3H3KOB. C .apyrOH CTOpOHbl, 3aBOnXCKHe H 
loxHoypajibCKHe pacTeHHH, Ha Ham B3miin, HeoTJiHHHMbi ot bojibinen nacTH obpa3noB c 


Phc. 1. G. biebersteinii (I), G. octonarium (2). 

la, 2a — o6mHH bhw; 16, 26 — Bepxymxa JiHCTa cpe^Hen MyroBKH; le, 2s — pa3BHBaK>mnecji iuioflbi; la, 2a — hbctok. 
Macmra6iiaa JiHHeHxa: la, 2a — 1 cm; 16—a, 26—a — 1 mm. 
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CeBepHoro KaBKa3a, onpe^ejieHHLix KaK G. biebersteinii ( Asperula galioides). OflHaxo 
cpaBHCHHC npoTOJiora G. biebersteinii (Ehrendorfer, 1975) c o6jihxom xaBxa3cxnx h 3 a- 
bojdkcxhx pacTeHHH noxa3breaeT hx oneBHWHoe HecooTBeTCTBue. npexae Bcero F. Ehren¬ 
dorfer (1975: 174) oTMenaeT xax BaxHbra npH3Hax Hajimrae y G. biebersteinii noji3yqra 
no^3eMHbix no6eroB. Y xpbiMCxnx pacTeHHH aToro BHfla flencTBUTejibHo HMeiOTca tohxhc 
no^3eMHbie nojnyHHe no6era, 3axaHHHBaiomHecH o^HHOHHbiM bocxo^uuhhm iibctohocom. 
Ha KaBiea3e (LE, MW, MHA, MOSP) pacTemra Taxoro o6jraxa co6npajmcb TOJibKo b ceBe- 
po-3ana,aHbix panoHax, npexyje Bcero Ha TaMaHCKOM n-OBe, HanpHMep «Kuban prov., y 
noOToxcHa ropw TpaMMaTyxH, 30 V 1907, N. Busch» (LE) (pnc. 1, 7). Eojiee BOCTOHHbie 
o6pa3Ubi c CeBepHoro KaBxa3a, Tax xe xa k h pacTeHHH x BOCTOxy ot Bojira, xapaxTepH 3 y- 
iotch OTcyTCTBHeM noji3yHHx noberoB, 6ojiee hjih MeHee MHoroHHCJieHHbiMH uBeTOHocaMH, 
OTxo^eimHMH ot xopoTXOBeTBHCToro xayzjexca. KpoMe aToro pe3xo BbipaxceHHoro npH3Ha- 
xa oTMenaeTca eme pm mcjixhx oco6eHHOcTeii, no3BOJDnomHx OTjmnaTb, c o^hoh cTopo- 
hm, xpwMcxHe, a c apyron — xaBxa3cxo-3aBOjixccxo-ioxHoypajibcxHe cTenHbie no^MapeH- 
hhxh, aaxe npn OTcyrcTBHH nofl3eMHbix opraHOB y repOapHbix o6pa3uoB. IIoaTOMy xaBxa3- 
cxo-3aBOJixcxo-K)xcHoypajibcxHe pacTeHHH G. glaucum s. 1. ecTb ocHOBaHHa Bbmejmxb b 
xanecTBe HOBoro BH,aa, oimcaHHe xoToporo npHBOOTTca HHxce. 

Galium hexanarium Knjasev sp. nov. — G. octonarium (Klok.) Soo, 1963, Acta Bot. 
Acad. Sci. Hung. 9, 3— 4: 427, p. p., excl. typo. — Asperula octonaria Klok. 1957, Bot. 
MaT. (JleHHHipaa) 18 : 229, p. p., excl. typo. — G. biebersteinii Ehrend., 1975, PI. Syst. 
Evol. 124 : 174, p. p., excl. typo, quoad (p. p. max.) pi. caucas. — A. galioides Bieb., 1808, 
FI. Taur.-Cauc. 1 : 101, p. p., quoad pi. caucas., nom. illeg.; Kjioxob, 1957, uht. coh.: 228, 
p. p., quoad (p. p. max.) pi. caucas. 

Planta herbacea, viride-glauscentis. Caules floriferi pauci vel sat numerosi (ad 15), 
10—45 (60) cm alt., sat tenues 1—2 (2.5) mm diam., glaberrimi, nitiduli, basi plus minus- 
ve ascendentes et hie verticillis (spuriis) 1—5 squamarum 6-natim 1—2 mm lg., supeme ad 
inflorescentiam verticillis foliorum 7—10 habeui et plerumque 1—3 ramulis sterilibus (ra- 
rius floriferis) axillaribus plus minusve evolutis ramificantes. Folia.caulina media 5—8 
(frequentissime 6)-natim verticillata, 20—40 mm lg., 0.6—1.5 mm It., apice mucronulata, 
margine plus minus ve revoluta, perfecte glabra, foliola infima lineari-lanceolata, A —15 
(20) mm lg., 1.0—1.5 (2.0) mm It. margine minus revoluta, interdum aculeolis paucis obtp- 
siusculis vestita. Inflorescentia laxe corymbosa, pedicellis 0.5—2.5 mm lg.; corolla campa- 
nulata, 1.8—2.7 mm lg., 2—3.5 mm in diam., lobis ovatolanceolatis, 1—1.25 mm lg., 
0.5 mm It., apice paulo introflexis; styli 0.3—0.4 mm lg.; antherae oblongae, circa 0.3 mm 
lg. (duplo-triplo longiore, quam latae), filamentis duplo longiores. Fructus 1.5—2.8 mm lg. 
FI 2/2 V—VII. Fig. 2, 7. 

Typus: Rossia, prov. Orenburg, distr. Saraktasch, regio ripae dextra adjacens fluminis 
Sakmara adversus stat. viae ferreae Kandurovka, massivum calcareum Nos-Gora, 
2 VII 2000, M. Knjasev (holo — LE, iso — SVER). 

Affinitas. A species G. octonarium (Klok.) Soo (fig. 1, 2) colore totae plantae plus 
glauco, caulibus pro medio humilioribus (plerumque 25—35 cm alt., nunquam saepissime 
ultra 50 cm alt.), tenuioribus 1—2 (fructificacione ad 2.5) mm diam. (nec 2—3.5 mm 
diam.), basi plus minisve adscendentibus (nec erectis), ramulis axillaribus evolutis (nec ab- 
reviatis vel nullis); foliis ad medio latioribus et brevioribus margine minus revolutis, totius 
glabris vel infimis apice tuberculis paucis habeuis (nec subglabris, infimis apice acute acu- 
leatis), 5—8 (frequentissime 6)-na (nec saepissime 8-na) verticillaribus differt. A species 
G. biebersteinii Ehrend. ( <Asperula galioides Bieb.) (fig. 1, 7) proxima sed defectu stolo- 
nes repentes (apice unicaules) distat, contra caudexe ± multicaulis dignostitur, insuper fo¬ 
liis glabris (nec acute aculeatis), frequentius 6-na (nec 8-na) verticillaribus, inflorescentia 
laxe corymbosa nunquam plus minusve anguste paniculata recedit. 

Area geografica. Caucasus borealis, montes Uralenses australes et promontoria 
occidentali-australia jugi uralensis ad Wolgae. 

TpaBHHHCToe CH30BaTo-3ejieHoe pacTeHHe. IfBeTOHOcbi b HHCJie HecxojibXHx, HHoma 
MHoroHHCJieHHbie Qto 15), 10—45 (60) cm bmc., flOBOJibHo TOHxne, 1—2 (2.5) mm b flHaM., 
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Phc. 2. G. hexanarium ( 1 ), G. turgaicum (2). 

la, 2a — o6mHH bh#; 16, 26 — BepxyuiKa jiHcTa cpeflHen MyTOBKH; le, 2e — pa3BHBaiomHecs imoflbi; Iz, 2z — ubctok. 
Macurra6nafl JiHiienKa: la, 2a — 1 cm; 16—z, 26—z — 1 mm. 


rojibie, HecKOJibKO 6jiecT5imHe, npn ocHOBaHHH 6onee hjih MeHee BocxojjfliijHe h 3jjecb c 
1—5, 6-jihcthbimh MyTOBKaMH HemyeBHflHbix JiHCTbeB, 1— 2 MMjyi., Bbirne h jjo coijBeTHJi c 
7—10 MyTOBKaMH JiHCTbeB, o6brqHo c 1 — 3 6onee hjih MeHee pa3BHTbiMH na3yuiHbiMH Be- 
TOHKaMH (cTepnjibHbiMH, peace HBeTymHMH). CpejjHHe CTe6jieBbie jihctbh b MyTOBKax no 
5 —8 (name Bcero no 6), 20—40 mm jyi., 0.6—1.5 mm mnp., Ha BepxyniKe c kopotkhm 3a- 
ocTpeHneM, no Kpaio 6oJiee hjih MeHee 3aBepHyTbie Ha hhjkhioio CTopoHy, coBepmeHHo ro- 
Jibie, HHXHHe jiHCTbH jiKHeirao-JiaHijeTHbie, 4—15 (20) mm jjji., 1 — 1.5 (2) mm ninp., MeHee 
3aBepHyrbie no xpaio, HHorjja Ha BepxyuiKe c HeMHornMH TynbiMH mnnuKaMH. CoijBeTHe 
pblXJIO-mHTKOBHJlHOe; UBeTOHOJKKH 0.5-2.5 MM JIJI.; BeHHHK KOJIOKOHbHaTblH, 
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1.8-2.7 MM JSJl.y 2-3.5 MM B flHaM., C HHUeBKWHO-JiaHUeTHbIMH AOJWMH 1—1.25 MM A JI., 

0.5 mm ninp., Ha BepxyuiKe HeMHoro BHyrpb OTorayTbiMH; ctoji6hkh 0.3—0.4 mm aji.; 
ribuibHHKH npoflOJiroBaTbie, okojio 0.3 mm an. (c ajihhoh, b 2—3 pa3a npeBbimaiomeH uih- 
pHHy), B 2 pa3a AJIHHHee TbIUHHOHHbIX HHTeH. ILio^bi 1.5—3.0 mm mi. E[b. 2/2V—VII. 
Phc. 2, 7. 

Tan: Pocchji, OpeHbyprcxaa o6ji., CapaxTauicxHH p-H, npaBobepextbe p. CaxMapa 
npoTHB jk.-a. ct. KaraypoBKa, H3BecTH5iK0BbiH MaccHB Hoc~ropa, 2 VII 2000, M. C. Khh- 
3eB (holo. LE, iso. SVER). 

PoflCTBO. Ot G. octonarium (Klok.) Soo (pnc. 1, 2) oTJiHHaeTca 6oJiee CH30H o6men 
oxpacxoH pacTeHira; CTebjiflMH 6ojiee tohkhmh, 1—2 mm b AHaM., npn ruio^ax ao 2.5 mm b 
AH aM. (a He 2—3.5 mm b AHaM.), 6ojiee hh3khmh (obbumo 25—35 cm, a He bojibinen na- 
ctbk), CBbirne 50 cm Bbic.), npH ocHOBaHHH 6ojiee hjih MeHee BocxoAamHMH (a He npHMbi- 
mh), c pa3BHTbiMH na3yiHHbiMH no6eraMH (a He npocTbiMH hjih c HeMHoniMH yxopoHeHHbi- 
mh na3yniHbiMH no6eraMH); jmcTbHMH b cpeAHeM 6ojiee ihhpokhmh h 6ojiee kopotkhmh, no 
xpaio MeHee 3aBepHyTbiMH Ha hhjkhiok) CTopoHy, coBepmeHHo roJibiMH hjih (hhjkhhmh) c 
H eMHorHMH TynbiMH byropxaMH 6 jih 3 BepxyniKH (y G. octonarium Bee hjih moKHHe JiHCTba 
6 jih xe k BepxyuiKe c octpbimh uinnuKaMH), b MyroBKax no 5—8, Han6oJiee uacTo no 6 (a 
He 6ojibineH uacTbio, no 8). Ot Han6ojiee 6jiH3Koro G. biehersteinii Ehrend. ( Asperula ga- 
lioides Bieb.) (pnc. 1, 7) OTJiHuaeTca OTcyrcTBHeM noji3yuHx ctojiohob, HajimmeM 6ojiee 
hjih MeHee BeTBHCToro xayAexca, a Taxxe BnojiHe tojibimh (a He ocTpo-inepoxoBaTbiMH), 
CObpaHHbIMH B MyTOBKH, 6oJIbUieH HaCTbK) no 6 (a He no 8), JIHCTbflMH H pblXJIO-IUHTKOBHA- 
hmm, a He y3KO-MeTeJibuaTbiM coijBeTHeM. 

PacnpocTpaHeHHe. CeBepHbiH KaBxa3, CpeAHee 3aBOJixbe, Ilpeuypajibe, IOxchbih 
Y paji (ejiHHHHHbie MecTOHaxojKAeHHfl Ha CpeAHeM Ypajie; k BocToxy AocraraeT lOacHoro 
3aypajiba, ho BOCTOHHee 61° b. a* HeH3BecTeH). 3aMemaeT G. octonarium s. str. k BOCTOKy 
ot Bojith h k iory ot p. Ky6aHb, a na CeBepHOM KaBKa3e 3aMemaeT G. biehersteinii boctoh- 
Hee TaMaHCKoro n-osa. 

Bhobb onHcaHHbiH bha — Hanbojiee urnpoKo pacnpocTpaHeHHbin noAMapeHHHK H3 
poACTBa Galium glaucum. B npeAeJiax CBoero obumpHoro apearca oh aobojibho oAHopoAeH 
KaK no Mop^ojiorHuecKHM ocobeHHOCTHM, TaK h no 3KOJiorHH. B CeBepHOM Ka3axcTaHe, 
Ha mebHHCTbix ocbiiwx MyroAJxapcxHx rop, npoH3pacTaeT noAMapeHHHK HecxojibKo otjih- 
uaiomeroca objmxa, xoTopbin onncbmaeTCH HaMH xaK hobbih bha. 

Galium turgaicum Knjasev sp. nov. 

Planta herbacea, viride-glaucescens. Caules floriferi recti, simplici, 10—45 cm alt., gla- 
berrimi, nitiduli, in numero 10—30, basi verticillis 1—5 squamarum 6-natim 1—2 mm lg., 
supeme ad inflorescentae verticillis foliorum 7—10 habeui. Folia caulina media 5—8 (fre- 
quentissime 6)-natim verticillata 20—40 mm gl., 0.5—1.3 mm It., apice mucronulata, mar- 
gine plus minusve revoluta, perfecte glabra, folia infima lineari-lanceolata, 4—15 mm lg., 
1.0—1.5 mm It., margine minus revoluta, aculeolis paucis obtusiusculis vestita. Inflores- 
centia sat anguste paniculata, pedicellis 0.1—1.5 mm lg.; corolla campanulata 

1.5— 2.5 mm lg., 1.8—3.0 mm diam., lobis ovatis 0.8—1.0 mm lg., 0.5 mm It., apice paulo 
introflexis, styli 0.3—0.4 mm lg., antherae ovatae, circa 0.2 mm lg. (sesqui longiores, 
quam latae) filamentis aequilongae; ovarium basi undulato-marginatum. Fructus 

1.5— 2.8 mm lg. FI. V—VI. Fig. 2, 2. 

Typus: [Kasachstan], Prov. Akmoliensis, massivum montium Tschelkar, ad 500 m 
austro-orientem a statione viae ferreae Mugodzhary, arenae Boljschije Barsuki, declive la- 
pidosum, 21 V 1927, M. D. Spiridonov (LE). 

Affinitas.A speciebus G. octonarium (Klok.) Soo (pnc. 1, 2) et G. hexanarium Knja¬ 
sev (fig. 2, 7) inflorescentia anguste paniculata (nec plus minusve laxe corymbosa), pedi¬ 
cellis brevioribus, ovariis basi undulato-marginatis distat, insuper ab prima caulibus nume- 
rosissimis pro medio humilioribus, foliis ad medio latioribus et brevioribus margine minus 
revolutis, totius glabris vel (infimis) apice tuberculis paucis habeuis (nec subglabris, infi- 
mis apice aculeatis), 5—8 (frequentissime 6)-na (nec saepissime 8-na) verticillaribus, a se- 
cunda ramulis axillaribus nullis (nec evolutis), antheris brevioribus ovatis filamentis aequi- 
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longis (nec ovato-lanceolatis filamentis duplo longioribus) differt. A specie G. bieberstei ¬ 
nii Ehrend. (puc. 1, 7) defectu stolonum repentium distat, sed caudices robusta tuberosi 
dignostitur, insuper foliis glabris (nec acute aculeatis), frequentius 6-na (nec 8-na) verticil- 
laribus, ovariis basi undulato-marginatis recedit. 

Area geografica. Montes Mugodzharienses in Kazachstania. CH30BaTO-3ejieHoe 
TpaBHHHCToe pacTeHHe. I^BeTymne ct e6jm MHoroHHCJieHHBie, b uncjie 10—30, npaMbie, 
npocTbie, 10—45 cm bbic., rojibie, 6jiecT5imHe, npH ocHOBaHHH c HeiuyeBHjtHbiMH jihctbamh 
1—2 mm an., b 1—5 MyroBKax no 6, Bbinie ro coubcthh c 7—10 MyroBKaMH JincTbeB. Cpejt- 
Hne CTeOjieBbie jiHCTbfl b 5—8-, ho name Bcero 6-jracTHbix MyroBKax, 20—40 mm jjji., 
0.5—1.3 mm niHp., na BepxyuiKe ocTpbie, c KpaeM 6ojiee hjih MCHee noflBepHyrbiM Ha hhjk- 
hk)k) cTopoHy, Bceraa ronbie, HHXHHe jihctbh jumeiiHo-JiaHueTHbie, 4—15 mm zjji., 
1—1.5 mm uiHp., no xpaio MeHee nonBepHyTbie, noKpbiTbie HeMHorouHCJieHHbiMH TynoBa- 
twmh nmnHKaMH. CouBerae hobojibho y3KO-MeTeJibHaioe; ubctohojkkh 0.1 — 1.5 mm jui.; 
BeHHHK KOJIOKOJIbHaTblH 1.5—2.5 MM ZJJI., 1.8—3 MM B .ZJHaM., C HHUeBHflHblMH flOJIHMH 

O. 8—1.0 mm an., 0.5 mm uiHp., Ha BepxyuiKe HeMHoro 3arHyTbiMH; ctoji6hkh 0.3—0.4 mm 
JUi.; ribuibHHKH anueBHflHbie, okojio 0.2 mm jui. (c ajihhoh, b 1.5 pa3a npeBbiiuaiomeH umpu- 
Hy), paBHbie TbIHHHOHHbIM HHTHM; 3aBH3b npH OCHOBaHHH C BOJIHHCTOH OKpaHHOH. IljIOflbl 

1.5—2.8 MM innp. Ifc. V—VI. Phc. 2, 2. 

Tnn: [Ka3axcTaH], AKMOJiHHCKaa rybepH hh, HejiKapcKHH mbcchb, necKH Eojibimie 
EapcyKH, 500 m k ioro-BocTOKy ot xc.-ji. Myrozixcapbi, KaMeHHCTbiii ckjioh, Ha objioMKax 
necuaHHKa, 21 V 1927, M. fl. CnupnaoHOB (LE). 

Po^ctbo. Ot G. octonarium (Klok.) Soo (pnc. 1, 2) h G. hexanarium Knjasev 
(puc. 2, 7) OTJiHHaeTca y3KO-MeTeJibnaTbiM coubcthcm (a He 6oJiee hjih MeHee pbixno iuht- 
KOBH^HO-MeTeJIbHaTblM), 6oJiee KOpOTKHMH IJBeTOHOJKKaMH, 3aBH3bK) npH OCHOBaHHH c 
boJUhhctoh OKpaHHOH; KpoMe Toro, ot nepBoro BHjia oTJiHHaeTca BecbMa MHoroHHCJieHHbi- 
mh h b cpe^HeM 6ojiee kopotkhmh UBeTOHOCHbiMH noberaMH, jihctbamh hcckojibko 6ojiee 
uiHpoKHMH, c MeHee noflBepHyrbiM KpaeM, rojibiMH hjih hhxhhmh, 6jih3 BepxyuiKH c He- 
mhothmh OyropKaMH <a He BnojiHe majtKHMH, hhjkhhmh 6jih3 BepxyuiKH c octpmmh iuhuh- 
kbmh), b MyroBKax no 5 — 8 (name no 6) (a He 6oJibiueH uacTbio, no 8), a ot BToporo — ot- 
cyrcTBHeM na3yuiHbix noberoB, 6oJiee kopotkhmh AHijeBHUHbiMH nbuibHHKaMH, paBHbiMH 
TbIUHHOUHbIM HHT5IM (a He JiaHUeTHO-flHUeBHflHblMH, BflBOe flJIHHHee TbIHHHOUHbIX HHTeH). 

Ot G. biebersteinii Ehrend. (pnc. 1, 7) OTjiHuaeTCH OTcyTCTBHeM nojnyuHX ctojiohob, xa- 
paKTepH3yacb iiajiHHHeM MomHoro uiHiuKOBaToro KayzteKca; KpoMe Toro, OTJiHuaeTca ro- 
jimmh JiHCTbaMH (a He ocTpo-uiepoxoBaTbiMH), name b 6-jihcthbix (a He 8-jihcthmx) MyroB- 
Kax, 3BB5I35IMH, IipH OCHOBaHHH C BOJIHHCTOH OKpaHHOH. 

PacnpocTpaHeHHe. OimeMHK MyrojtacapcKoro MejiKoconouHHKa (Ka3axcTaH). 
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SUMMARY 

Two new species of Galium (from the section Asperuloides) are described: G. turgaicum , a semi- 
desert species distributed in the Northern Kazakhstan, and G. hexanarium occurring in the steppe 
zone from the Northern Caucasus to the Urals and replacing the mainly Ukrainian species G. octona¬ 
rium east of the Volga and south of the Kuban. G. biebersteinii is shown to be endemic to the Crimea 
and adjacent areas of Taman Peninsula. 
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OKOHnaTejibHbiH BapuaHT nojiyneH 13.05.2003 

IIpHBOflHTCH MecTOHaxoxmeHiw 2 hobwx bhwob JiHiuaHHHKOB win Pecny6jiHKH EypjiTHJi: Solorina saccata h 
S. octospora, a 5 peflKHX bh^ob: Anamylopsora pulcherrima , Boreoplaca ultrafrigida, Leptogium hildenbrandii , 
Nephromopsis komarovii, Solorina bispora, KOTopwe 6 mjih obHapyxeHbi bo Bpem nojieBbix HCCJie^OBaHHH 
2001—2002 it. Ha cxjioHax xpebTOB yjiaH-Eypracw, HxaTCKHH, Eapry3HHCKHH. 

KjiiOHeBbie cjioBa: peflKHe, HOBbie jiHiiiaHHHKH, boctohhoc no6epexcbe 03. EaHieaji, Eypjrrafl. 

B 1995,1999 — 2002 it. aBTopaMH HsyqajiHCb jrauiaHHHXH b KypyMKaHCKOM, EaprysHH- 
ckom h IlpHOaHKajibCKOM p-Hax PecnyOjiHKH EypnTHH Ha CKJiOHax xpeOTOB HxaTCXHH, 
EaprysHHCKHH h YjiaH-Eypracw. Ewjih oOHapyaceHW HOBbie MecTOHaxoxneHHH 5 penxnx 
BHJIOB H BWHBJieHW 2 HOBbIX BHfla JIHUiaHHHXOB Ha TeppHTOpHH PechyOjIHXH EypHTHH. K 
HHCJiy nepBWx othochtch Anamylopsora pulcherrima (Vain.) Timdal, Boreoplaca ultrafri¬ 
gida Timdal, Nephromopsis komarovii (Elenkin) Wei, Solorina bispora (Ach.) Nyl., Lepto¬ 
gium hildenbrandii Nyl. K HHCJiy hobwx BHnoB juisi TeppHTOpHH EypnTHH othochtch Solo¬ 
rina saccata (L.) Ach., S. octospora Arnold. Ha3BaHHH TaxcoHOB naHW b cootbctctbhh c 
padoTon R. Santesson (1993). 

Anamylopsora pulcherrima (Vain.) Timdal — Eapry3HHCXHH p-H, HxaTCXHH xp. (700 m 
Han yp. m.), nojiHHa p. HHa; 22 VI 2002, C. 3. EynaeBa; IIpH6aHxajn>cxHH p-H, 
xp. YnaH-Eypracw (bwc. 1200 m Han yp. m.), 22 VII 2002, C. 3. EynaeBa; KypyMxaHcxHH 
p-H, 3anoBenHHK «flxeprHHCKHH», HxaTCKHH xp. (bwc. 870 m Han yp. m.), nonHHa p. Kobw- 
jih, Ha xaMHax, 10 VII 2001, T. M. XapnyxaeBa. Penxnn Bun. 

PacnpocTpaHeHHe. Pocchh: AjrraH, PecnyOjraxa TwBa (CenejiBHHXOBa, 1990), 
PecnyOjinxa EypHTHH: xp. EaHxajmcxHH (Maxpwn, 1990), XaMap-flaOaH (YpOaHaBHneHe, 
YpOaHaBHHioc, 1999); BHe Pocchh: Mohtc)jihh (TojiyOxoBa, 1981). 

Boreoplaca ultrafrigida Timdal — IIpHOaHxajiBcxHH p-H, xp. YjiaH-Eypracw, BWcoTa 
1300 m Han yp. m., xenpoBHHX xenpoBOCTJiaHHXOBWH Jiec, Ha BajiyHax xaMeHHCTOH poccw- 
rni, 22 VII 2002, C. 3. EynaeBa. 

PacnpocTpaHeHHe. Pocchh: rojien Coxop na xp. XaMap-HaOaH (YpOaHaBHneHe, 
YpOaHaBHHioc, 1999). 

Leptogium hildenbrandii Nyl. — EaprysHHCKHH p-H, Eapry3HHCXHH xp., nonHOxene 
ropw TojiBMaKTa, oxp. c. flpnxTa, Ha 3aMmejiwx BajiyHax, 28 VIII2002, T. M. XapnyxaeBa. 

PacnpocTpaHeHHe. Pocchh: Eypnran (xpeOTW XaMap-flaOaH, BepxHeaHrapcxHH, 
CeBepo-MyHCKHH, K)xcHO-MyHCXHH, TyHXHHCxan nojiHHa), ropw IOjkhoh Ch6hph (Xa- 
Map-7ta6aH, xp. Konap, HHTHHCxan o6ji.), ror JJajibHero Bocroxa; BHe Pocchh: 3ananHan h 
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BocTOHHaa EBpona, KaBKa3, lOxHaa h K)ro-BocTOHHaa A 3 Ha (Yp6aHaBHHeHe, MaKpBiii, 
2002), CeBepHaa h lOaoiaa AMepHKa (HHauiBHJiH, 1975; Yp6aHaBHHeiie, MaKpBiii, 2002). 

Nephromopsis komarovii (Elenkin) Wei — Eapry3HHCKHH p-H, Eapry3HHCKHii xp., 
noAHoxne ropw roJiBMaKTa, oxp. c. Apmcra, TononeBo-HBOBBie HacaxyjeHHa, Ha 3aMuiejn»ix 
BaJiyHax y pyHBa, 28 VIII 2002, T. M. XapnyxaeBa. 

PacnpocTpaHeHHe. Poccna: EypaTHa (TyHKHHCKHe idjibubi, xpe6TBi XaMap-fla- 
6aH, Bapry3HHCKHif, BepxHeaHrapcKHii) (EynaeBa, MaKpBiii, 2002), Airraii, CaHntneH, Ca¬ 
aHBi (Ce.aejii,HHKOBa,1985, 1990, 2001), EaiiKajiBCKHH xp. (MaKpBiii, 1990), IIpHMopbe 
(rypyjieBa, KnaxeBa, 1972); BHe Pocchh: MoHronna h KuTaii (rojiy6KOBa, 1981; Ea3poB, 
1983). 

Solorina bispora Nyl. — KypyMKaHCKHH p-H, 3anoBeAHHK «flxepraHCKHH», HxaT- 
ckhh xp., BOAopa3Aeji Meac^y pexaMH BepxHaa IjHna, JleBBie Kobbuih h flxenpra 
(bbic. 2000 m Ha# yp. m.), KycTapHHKOBO-jrainaiiHHKOBaa ropHaa Tyunpa, ocoHKOBaa ropHaa 
TyH^pa, epHHKOBwe 3apocjiH, Ha noHBe h pacTHTenBHBix ocTaTKax, 16 VII 2002, T. M. Xap¬ 
nyxaeBa. 

PacnpocTpaHeHHe. Poccna: ApKTHKa, KaBKa3, AnTaii, 3anaAHBiii h Boctohhbih 
CaaHBi (CeflejibHHKOBa, 1990,2001), XaMap-fla6aH (Yp6aHaBHHeHe, Yp6aHaBHHioc, 1999); 
BHe Pocchh: A3Ha, IpeHJiaHAHa (OapepcKHe o-Ba) (CaBHH, 1975), ropHBie paiioHBi EBpo- 
nw — KaBKa3, BpHTaHCKHe o-Ba (Purvis et al., 1992), CKaHAHHaBHa (Santesson, 1993), Hc- 
Jiamma, HcnaHHa, IIlBeiiuapHa, OmuiaimHa (Martinez, Burgaz, 1998), CeBepHaa AMepH¬ 
Ka (Purvis et al., 1992). 

S. octospora Arnold — KypyMKaHCKHH p-H, 3anoBeAHHK «Jl3ceprHHCKHH», HKaT- 
ckhh xp., ropa Mohji (bbic. 1800 m Ha# yp. m.), Ke,apoBOCTJiaHHKOBO-3ejieHOMOuiHoe coo6- 
mecTBO, Ha nouBe, 11 VII 2002, T. M. XapnyxaeBa. 

PacnpocTpaHeHHe. Poccna: Apornca, KaBKa3 (CaBHH, 1975), AnTaii, 3ana^HWH h 
Boctohhbih CaaHBi (Ce^ejiBHHKOBa, 1990, 2001), ifacyraa; BHe Pocchh: EBpona — ropbi 
CKaH^HHaBHH (Santesson, 1993), ABCTpna, HcnaHHa, HlBeiinapna, OHHJiaHjuia (Martinez, 
Burgaz, 1998). 

S. saccata (L.) Ach. — KypyMKaHCKHH p-H, 3anoBeAHHK «flxeprHHCKHH», IOx- 
HO-MyiicKHH xp., AOJiHHa p. TypaKHHa, ceBepHBiii ckjioh ropbi (bbic. 1115.8 m Ha# yp. m.), 
JIHCTBeHHHHHHK JIHHiaHHHKOBBIH, 4 VII 1998*, OKp. 03. BaJiaH-TaMVp, nOHMa p. Bapry3HH 
(bbic. 1234 m naA yp. m.), JIHCTBeHHHHHHK rojiydHHHBiii, 11 VIII 2000; Hkbtckhh xp., ao- 
jiHHa p. AMaTxaH, ocTaHen (bbic. 1100 m Ha# yp. m.), 30 VII 2000; epHHK pa3HOTpaBHO-3e- 
jieHOMOHiHBiii (809 m Ha# yp. m.), 2 VII 2000; jiHCTBeHHHHHo-ejioBO-sejieHOMOuiHBiH jiec 
(bbic. 766 m HaA yp. m.), Ha Mxax h cxanax c MejiK03eM0M, 4 VII 2000, T. M. XapnyxaeBa. 

PacnpocTpaHeHHe. Poccna: ApKTHKa, Kojibckhh n-OB, Kapenna, iipnOanTHKa, 
KaBKa3, Ypan (CaBHH, 1975), HyKOTCKHii n-OB, Xa6apoBCKHii Kpaii, KaMnaTKa, flKyraa 
(rojiyOxoBa, 1983), KpacHoapcKHii Kpaii — Yctb-JIchckhk 3anoBeAHHK (MaKapoBa, 
1996), AnTaii, Boctohhbih h 3anaAHBiii CaaHBi (CeAejiBHHKOBa, 1990, 2001), EaiiKajiB- 
CKnii xp. (MaxpBiii, 1990); BHe Pocchh: rpenjiaimna, MoHronna, CeBepHaa AMepnxa, Ce¬ 
BepHaa Ac|)pHKa (rojiyOxoBa, 1981), BBicoxoropBa Ebpoiibi — ropBi CxaHAHHaBKH (Santes¬ 
son, 1993), BpHTaHCKHe o-Ba (Purvis et al., 1992), HcnaHHa (Martinez, Burgaz, 1998), 
flnoHHa (Purvis et al., 1992). 

06pa3UBi yKa3aHHBix bhaob xpaHaTca b rep6apHH ceKTopa ^jiophcthkh h OKOJiornH 
jiecHBix pecypcoB HHCTHTyra o6meii h OKcnepHMeHTanBHoii OnojiorHH CO PAH, 
r. YnaH-Yno. 


BjiaroAapHOCTH 

Abtopbi npH3HaTejiBHBi M. n. 2Kyp6eHKO (BHH PAH hm. B. JI. KoMapoBa, r. C.-ne- 
Tep6ypr) 3a noMomB b onpeAeneHHH Anamylopsora pulcherrima h Boreoplaca ultrafri- 
gida. 
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SUMMARY 

Localities are cited of two lichen species new to Buryatia: Solorina sacQata (L.) Ach. and S. oc- 
tospora Arnold, and of 5 rare lichen species: Anamylopsora pulcherrima (Vain.) Timdal, Boreoplaca 
ultrafrigida Timdal, Leptogium hildenbrandii Nyl., Nephromopsis komarovii (Elenkin) Wei, Solori¬ 
na bispora (Ach.) Nyl. The material was collected during field investigations of 1999—2002 on 
Ulan-Burgasy, Ikatsky and Barguzinsky Ranges. 
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npoBefleHa THnHcjjHKamw h cocTaBJieH cnncoK thiiobmx obpasuoB (ronoTHn, hsothii, jicktothii, H3ojickto- 
thii, neoTHii) BHflOB ceM. Fabaceae s. 1., xpaH^mnxca b Tep6apHH MHCTHTyra 6oTaHHKH hm. H. T. XojioflHoro 
HAH YKpaHHbi (KW). 

KmoneBbie cjiOBa: thii BHjta, ronoTHn, jicktothii, hcothh, Fabaceae , repbapHH KW. 

CTaTBH npoAOJixaeT cepHio nybjiHKaiiHH o ranax bhjjob ubctkobmx pacTeHHK, xpaHH- 
mHxca b rep6apHH HHCTHTyra 6oTaHHKH hm. H. T. XojionHoro HAH YKpaHHbi (KW), 
BKJHonaa nepcoHajiBHBie kojuickumh B. F. Beccepa h H. C. TypnaHHHOBa. npHBOUHTca 
cnncoK bh^ob (125) ceM. Fabaceae s. L, onucaHHbxx KaK c TeppHTopHH YKpaHHbi, Tax h 
npyrax peraoHOB MHpa (EBpona, ABCTpajina h OKeamui, A3M5I, CeBepHaa AMepmca). 

Una Kaxc^oro BHfla yKa3biBaioTca HOMemcjiaTypHaa uHTaia, KaTeropua rana, cJiaMHjiHa 
HccjieaoBaTejia, BbmejiHBinero jicktothii hjih Heoran, opmuHajibUbiH tckct rep6apHOH 
3THKeTKH, MecTOHaxoxc#eHHe no npoTOJiory (xpoMe rojiOTiinoB hjih h30thiiob ;uia 6ojib- 
UIHHCTBa HenaBHO OnHCaHHbIX BHflOB) H KpHTHneCKHe 3aMCTKH. 

THnoBbie o6pa3iibi 6ojibniHHCTBa onHcaHHbix H. C. TypnaHHHOBbiM bh#ob BbmeJieHbi 
aBCTpajiHHCKHM 6oTaHHKOM M. D. Crisp (Australian National Botanical Gardens, Herbari¬ 
um CBG, Canberra), o neM CBHueTejibCTByiOT rmTHpoBaiiHbie HaMH ero «notae criticae». 

Aotus Smith 

1. A. genistoides Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 268. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 61» (KW), 

no npoTOJiory: «Drum. V. N 61». 

npHMenaHHe. repbapHbin obpaseu cHabxcen notae criticae: «Holotype of Aotus genistoides Turcz. Deter- 
minavit M. D. Crisp. 25 II 1985. Photo 4420». 

Astragalus L. 

1. A. abruptus Krytzka, 1978, Hobocth chct. Bbicm. h HH3m. pacT. 1977 : 130. 

Holotypes: «RSS Ukr., dit. Nikolajeviensis, distr. Novoodessanus, p. Michajlovka, 
declivia calcarea ad ripam sinistram fl. Hypanis. 19 V 1973, L. Krytzka» (KW). 
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2. A. borysthenicus Klok., 1946, Eot. atypH. AH YPCP, 3, 1—2: 21. 

Neotypus (Krytzka, hoc loco): «A30B0-CHBamcKHH rocsanoBeflHHK, o-b EnpmHH. 

necHaHo-paKyniHHKOBaa CTenb. 20 VII 1953, IlapHaccKHH (N° 27)» (KW). 

Ilo npoTOjiory: «RSS Ucz., insula maeotica Birjuczij. In sabulosis maritimis. 
12 VI 1935, leg. T. Czicza, CWU». 

IlpHMeHaHHe. B rep6aproix HHCxHxyxa 6oiaHHKH HAH YKpaHHbi (KW) h XaptKOBCKoro yHHBepcnxexa 
(CWU) yxa3aHm>iH b npoTOJiore thii BH#a OTcyTCTByeT, BepoaTiio, oh yTpaneH. 

3. A. cretophilus Klok., 1961, Eot. MaT. (JleHHmpafl), 21 : 238. 

Holotypus, isotypi (2): «BopouiHJioBrpaflCKa5i o6ji., Mcjiobckhhh p-H, Ho- 

Bo-AjieKcaH^poBCKHH (N 64) kohhbih saBOfl, MenoBbie obHaaceHira no p. EBcyry. 10 VIII 
1949, M. Kotov» (KW). 

4. A. hypanicus Krytzka, 1974, Yk p. 6 ot. acypH. 31, 4 : 455. 

Holotypus: «RSS Ucr., dit. Mycolajivensis, distr. Novoodessanus, prope p. Troitz- 
ke, in declivibus calcareis ad Hypanim. 15 V 1972, L. Krytzka» (KW). 

5. A. novoascanicus Klok., 1946, Eot. acypH. AH YPCP, 3, 1—2 : 19. 
Lectotypus: (Krytzka, Fedoronchuk, hoc loco): «Haium. CTenb Meatfly capaaMH 

TbiniKOBbiM h OpnoBbiM. 12 V 1928, leg. M. HIajibiT» (KW). 

Ilo npoTOjiory: «RSS Ucr., Ascania-Nova, steppareservata. 11 V et 6 VI 1926. Leg. 
M. Shalyt; CWU». 

npHMenaHHe. B rep6apHH KW h CWU HHXHpyeMbie b npoTOJiore o6pa3ijbi oTcyrcTByioT (yrepHHbi?). B 
KanecTBe jieKTOTHna H36paH o^hh h 3 o6pa3UOB, co6paHHbix M. nianbiTOM h xecxupoBaHHbix M. B. Kjiokobmm; 
3tot o 6 pa 3 eu paHee (KpHijbKa Ta iH., 1999 ) ohih6ohho 6bui yxa 3 an b KanecxBe rojioxHna. 

6. A. odessanus Bess., 1822, Enum. PI. Volhyn. : 30. 

Lectotypus (Krytzka, hoc loco): «prope Odessam legi A. 1816» (KW). 

no npoTOjiory: «Prope Odessam legi A. 1816 quam hoc anno Andrzejowskianus in 
Podol. australi detexit». 

npHMeHaHHe. B kojuickuhh B. T. Beccepa (KW) xparaixcji j*Ba xnnoBbix o6pa3i*a BHjja. npoTOjiory 
b 6oJibiueH Mepe oxBenaex 3 K 3 eMiuiap, na sxHKexxe Koxoporo pyxofi A. AnapaceiioBCKoro HanncaH rofl 060- 
pa ( 1816 ) h Kojuiexxop (A.), ho 6e3 yKa 3 aHHfl Mecxa c6opa. Ha sxHKexxe apyroro rep6apHoro Jincxa o6q3Ha- 
neHO, hxo pacxeHHe BbipameHO b 6oxaHHnecKOM ca#y r. KpeMeHua H 3 ccmhh, co6paHHbix b oKpeexHoexax r. Oflec- 


7. A. olgianus Krytzka, 1974, Yk p. 6ot. aeypH. 31, 4 : 457. 

Holotypus: «RSS Ukr. dit. Voroschilovgradensis, distr. Milovensis, in reservata 
steppaceo Striletzkij step dicto, steppa virginea plana. 19 V 1959, S. Smolko, G. Roman- 
czuk et O. Dubovik» (KW). 

8. A. pseudoglaucus Klok., 1953, Eot. MaT. (JleHHHipafl), 15 : 150. 

Holotypus, isotypi (2): «Ofleca, panoH npaBHH 6epirXaflacnbeiBCbKoro JiHMaHy, 

Miac AjiTecTOBHM i Xojioahok) EajiKOio. Cxhjih 3 bhxoaom BamniKy. 4 VI 1951, M. Kjio- 
kob» (KW). 

9. A. cinerens Bieb. ex Bess., 1822, Enum. PL Vohl. : 29, nom. illeg., non DC., nec non 
Willd. 

Lectotypus (Krytzka, hoc loco): «Pod. australiori» (KW). 
no npoTOjiory: «In Podolia australi prope Jaorlik. A.». 

10. A. cinereus Turcz., 1842, FI. Baic.-Dahur. 1 : 322, non. illeg., non DC., nec non 
WiUd. 

Isolectotypus: «In arenosis insulae Olchon. 1834, Turcz.» (KW). 

Lectotypus (Podlech, Sytin, 1996): «In arenosis insulae Olchon. 1834, Turcz.» (LE). 
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Bossiaea Vent. 


1. B. divaricata Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 285. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drum. coll. V, N 83» (KW). 

IIo npoTOJiory: «Drum. V. N 83». 

2. B. gilbertii Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 256. 

Holotypus: «Westem Australia, 1842 et c., Gilbert coll. N 313 (inexstacum B. erio- 

carpa Bth. sub hoc numero)». 

no npoTOJiory: «Gilbert coll. N 313». 

3. B. oxyclada Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 284. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 82» (KW). 
no npoTOJiory: «Drum. V. N 82». 

4. B. peduncularis Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 287. 

Holotypus: «Nova Hollandia, Swan River. Drummond coll. V. N 80» (KW). 
no npoTOJiory: «Drum. coll. N 80». 

5. B. rigida Turcz., 1853. Bull. Soc. Nat. Moscou, 26, 1 : 285. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 79» (KW). 
no npoTOJiory: «Drum. coll. N 79». 

Callistachys Vent. 

1. C. tetragona Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 249. 

Holotypus: «Nova Hollandia. Drum. coll. III. N 83» (KW). 
no npoTOJiory: «Drummand coll. III. N 83». 

IIpHMeHaHHe. Tep6apHbiH o6pa3eu cHabxceH notae criticae: «Holotype of Callistachys tetragona Turcz. 
= Oxylobium coriaceum (Sm.) C. Gardner. Determinavit M. D. Crisp. 27 VII 1983». 


Chamaecytisus Link 

1. C. pineticola Ivczenko, 1992, Yxp. 6 ot. xeypH., 49, 2 : 86. 

Holotypus: «RSS Ucr., in adjacentibus Kioviae, prope Irpenj margines pineti. 25 V 
1976, I. Ivczenko» (KW). 

Chorizema Fisch. 

1. C. capillipes Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 255. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 27 (ex parte)» (KW). 
no npoTOJiory: «Drum. V. N 27». 

npHMenaHHe. Tep6apHbiH o6pa3eu CHa6)KeH notae criticae: «Holotype of Chorizema capillipes Turcz. 
= C. glycinifolium (Sin.) Druce. This may in fact be part of Drummond coll. V. N 26. Determinavit M. D. Crisp. 
27 VII 1983». 

2. C. cytisoides Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 256. 

Holotypus: «Nova Hollandia Swan River. 1849. Drummond, N 77» (KW). 
no npoTOJiory: «Drum. V. N 77». 

npuMenaHHe. Thiioboh Maiepuaji (6 pacreHHH) HpeflCTaBJieH na ppyx rep6apnwx jiHCTax noa oahhm h 
TeM xce HOMepoM (N 77). 3flecb ace HMeioTca flBe notae criticae: «Type (part) of Chorizema cytisoides Turcs. Deter¬ 
minavit M. D. Crisp. 27 VII 1983», «Part of Type of Chorizema cytisoides Turcz. Determinavit M. D. Crisp. 
27 VII 1983». 

3. C. denticulatum Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 252. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 25» (KW). 
no npoTOJiory: «Drum. V. N 25». 

npuMenaHHe. Tep6apHbiH o6pa3eu CHabaceH notae criticae: «Holotype of Chorizema denticulatum 
Turcz.? = C. glycinifolium (Sm.) Druce. Determinavit M. D. Crisp. 27 VII 1983». 
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4. C. heterophyllum Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 255. 
?Holotypus: «Nova Hollandia, Drummond coll. V. N 27 (ex parte)» (KW). 

npHMenaHHe. TepdapHbiH odpa3eu cnadxceH notae criticae: «Holotype of Chorizema heterophyllum 
Turcz. = Oxylobium heterophyllum (Turcz.) Benth. Determinavit M. D. Crisp. 27 VII 1983», oflHaxo mm ne mo- 
xeM KaTeropHHecKH yrBep^aTb 3tot CTaTyc THnoBoro odpa3iia, nocKOJibKy b npoTOJiore He yxasano MecTo, oTxy- 
fla 6bm onucaH bh#. 

5. C. humile Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 254. 

Holotypus: «Nova Hollandia. Drumm. coll. post. IV. N 36» (KW). 
no npoTOJiory: «Drum. IV. N 36». 

npHMenaHHe. TepdapHbiH o6pa3eu CHadxceH notae cridcae: «Holotype of Chorizema humile Turcz. Deter¬ 
minavit M. D. Crisp. 27 VII 1983». 

6. C. parvifolium Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 253. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 23» (KW). 
no npoTOJiory: «Drum. V. N 23». 

npHMenaHHe. TepdapHbiH o6pa3eu CHadateH notae cridcae: «Holotype of Chorizema parvifolium Turcz. 
= C. nervosum T. Moore. Determinavit M. D. Crisp. 27 VII 1983». 

7. C. pubescens Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 256. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drummond coll. IV. N 33» 

(KW). 

no npoTOJiory: «Drum. IV. N 33». 

npHMenaHHe. TepdapHbiH odpa3eu cnadacen notae cridcae: «Holotype of Chorizema pubescens Turcz. 
= Oxylobium carinatum (Meisn.) Benth. Determinavit M. D. Crisp. 18 VII 1983». 

8. «C. trigonum» Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 254. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 22» (KW). 
no npoTOJiory: «Drum. V. N 22». 

IIpHMeHaHHe. TepdapHbiH odpa3eu cHadacen notae criticae: «Holotype of Chorizema trigonum Turcz. De¬ 
terminavit M. D. Crisp. 27 VII 1983». 


Cytisus L. 

1. C. kreczetoviczii Wissjul., 1954, bo Oji. YPCP, 6 : 586, 336, pnc. 105. 

Lectotypus (Shevera, Fedoronchuk, hoc loco) et isolectotypus: «HaA03iB'a. 
MapiynniBiijHHa, XapnH3i»Ka 6ajiKa, mo Bira^ae b p. Tp. GjiaHunx. Ha BmcjiOHeHH^x cap- 
MaTCBKoro BanHHKa. 23 V 1926, K). KjieonoB» (KW). 

no npoTOJiory: «RSS Ucr., ditio Staliniensis, distr. Zdaniv, prope flum. Gruzkyj Je- 
lanczyk, loco Charcysska balka dicto, in decliviis calcareis sarmacitis». 

IIpHMeHaHHe. B TepdapHH KW apyrax, KpoMeBbimeuHTHpOBaHHbix, odpasuoB, KOTopbie moxcho dbuio dbi 
paccMaTpHBaTb k&k thiiobbic, HeT. O^HaKo b npoTOJiore He yxa3aHa «aTa cdopa. floaTOMy Mbi lipHHHMaeM hx b xa- 
necTBe JieKTOTHna h H30JieKTOTHna, xoth panee (KpHiibKa Ta iH., 1999) ohh omndonno dbuiH npniMTbi xa k tojio- 
THn H H30THn. 


Daviesia Smith 

1. D. acanthoclada Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 262. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 90» (KW). 
no npoTOJiory: «Drum. V. N 90». 

IIpHMeHaHHe. TepdapHbiH odpa3eu cHadxeH notae criticae: «Holotype of Daviesia acanthoclada Turcz. 
= Hovea acanthoclada (Turcz.) F. Muell. Determinavit M. D. Crisp. 27 VII 1983». 
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2. Z). anceps Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 266. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 86» (KW). 

Ilo npoTOJiory: «Drum. V. N 86». 

npHMenaHHe. TepbapHbiH o6pa3eij cHabaceH notae criticae: «Holotype of Daviesia anceps Turcz. Deter- 
minavit M. D. Crisp. 27 VII 1983» h (|)OTorpa(|)HeH Tuna. 

3. D. calystegia Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 264. 

Holotypus: «Nova Hollandia. Drum. coll. IV. N 30» (KW). 

no npoTOJiory: «Drum. IV. N 30». 

npHMenaHHe. IepbapHbiH o6pa3eij CHabxeH notae criticae: «Holotype of Daviesia calystegia Turcz. 
= D. crenulata Turcz. Determinavit M. D. Crisp. 27 VII 1983» h (|)OTorpa(f)HeH THna. 

4. D. condensata Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 265. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drum. coll. V. N 50» (KW). 
no npoTOJiory: «Drum. V. N 50». 

npuMenaHHe. TepbapHbiH o6pa3en CHabxeH notae criticae: «Holotype of Daviesia condensata Turcz. 
= Dillwynia pungens (Sweet) Mackay. Determinavit M. D. Crisp. 27 VII 1983» h (|>OTorpa(|)HeH TH na. 

5. D. crenulata Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 265. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 40» (KW). 
no npoTOJiory: «Drum. V. N 40». 

npHMenaHHe. IepbapnbiH o6pa3eu cHabaceH notae criticae: «Holotype of Daviesia crenulata Turcz. De¬ 
terminavit M. D. Crisp. 27 VII 1983» h (|)OTorpa(|)HeH THna. 

6. D. lancifolia Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 263. 

^Holotypus: «Nova Hollandia. Drummond coll. IV post. N 28» (KW). 
no npoTOJiory: «Drum. IV. N 28». 

npHMenaHHe. TepbapHbiH o6pa3eu CHabaceH notae criticae: «Holotype of Daviesia lancifolia Turcz. De¬ 
terminavit M. D. Crisp. 27 VII 1983». 

7. D. mollis Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 263. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 39» (KW). 
no npoTOJiory: «Drum. V. N 39». 

npHMenaHHe. TepbapHbiH o6pa3eu CHabxeH notae criticae: «Holotype of Daviesia mollis Turcz. Determi¬ 
navit M. D. Crisp. 27 VII 1983» h <})OTorpa(|>HeH THna. 

8. D. obovata Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 261. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 41» (KW). 
no npoTOJiory: «Drum. V. N 41». 

npHMenaHHe. TepbapHbiH obpa3eu CHaGxeH notae criticae: «Holotype of Daviesia obovata Turcz. Deter¬ 
minavit M. D. Crisp. 27 VII 1983» h (]) OTor P a (| ,He # THna. 

9. D. pachylima Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 263. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 43» (KW). 

no npoTOJiory: «Drum. V. N 43». 

npHMenaHHe. IlHTHpoBaHHbiH o6pa3eu, HeH3BecTHO, Ha KaxoM ocHOBaHHH, o6o3HaneH xax jieKTOTHn, o 
neM CBHfleTejibCTByeT notae criticae: «Lectotypus, Crisp, in herb.: 27 VII 1983». 

10. D. striata Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 264. 

Holotypus: «Nova Hollandia. Drum. coll. IV post. N 29». 

no npoTOJiory: «Drum. V. N 29». 

IIpHMeHaHHe. TepbapHbiH o6pa3eit cHabxeH notae criticae: «Holotype of Daviesia striata Turcz. Deter¬ 
minavit M. D. Crisp. 27 VII 1983» h (|)OTorpa(|)HeH THna. 


^ BoTaHHMecKHH xypHaji, N«* 12, 2003 r. 
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Dichosema Benth. 


1. D. microphyllum Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 283. 
Holotypus: «Nova Hollandia. Drum. coll. V. N 85» (KW). 

no npoTOJiory: «Drum. V. N 85». 

npHMenaHHe. Tep6apHbiH o6pa3eu cnaGxeH notae criticae: «Holotype of Dichosema microphyllum 
Turcz. = Mirbelia microphylla (Turcz.) Benth. Determinavit M. D. Crisp. 5 II 1985. Photo 4439». 

2. D. multicaule Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 283. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drum. coll. post. IV. N 34» (KW). 
no npoTOJiory: «Drum. IV. N 34». 

npHMenaHHe. rep6apHWH o6pa3eu CHa6xeH notae criticae: «Holotype of Dichosema multicaule Turcz. 
= Mirbelia multicaulis (Turcz.) Benth. Determinavit M. D. Crisp. 5 II 1985 Photo 4455». 

Euchilus R. Br. 

1. E. calycynus Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 276. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drum. coll. V. N 75» (KW). 
no npoTOJiory: «Drum. V. N 75». 

IIpHMeHaHHe. Iep6apHbiH o6pa3eu CHa6xeH notae criticae: «Holotype of Euchilus calycinus Turcz. 
= Pultenaea calycina (Turcz.) Benth. Determinavit M. D. Crisp. 5 II 1985. Photos 4433—4». 

2. E. purpureus Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 276. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 70» (KW). 

no npoTOJiory: «Drum. V. N 70». 

npHMenaHHe. Tep6apHbiH o6pa3eu CHa6*eH notae criticae: «Holotype of Euchilus purpureus Turcz. 
= Pultenaea purpurea (Turcz.) Crisp, ms. Determinavit M. D. Crisp. 5 II 1985. Photos 4435—6». 

3. E. rotundifolius Turcz., 1853, Bull. Soc. Nat. Moscou, 26, If. 277. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drum. coll. V. N 78» (KW). 
no npoTOJiory: «Drum. V. N 78». 

npHMenaHHe. Tep6apHbiH o6pa3eu CHaGaten notae criticae: «Holotype of Euchilus rotundifolius Tulcz. 
= Pultenaea rotundifolia (Turcz.) Benth. Determinavit M. D. Crisp. 5 II 1985. Photos 4437—8». 

4. E. spinulosus Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 275. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 71» (KW). 

no npoTOJiory: «Drum. V. N 71». 

npHMenaHHe. Tep6apHbiH o6pa3ett cHa6)KeH notae criticae: «Holotype of Euchilus spinulosus Turcz. 
= Pultenaea spinulosa (Turcz.) Benth. Determinavit M. D. Crisp. 4 II 1985. Photos 4458—9». 


Eutaxia R. Br. 

1. E. densifolia Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 271. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 76» (KW). 

no npoTOJiory: «Drum. V. N 76». 

IlpHMeqaHHe. Fep6apHbiH o6pa3eij cHa6xeH notae criticae: «Holotype of Eutaxia densiflora Turcz. Deter¬ 
minavit M. D. Crisp. 25 II 1985. Photo 4421». 

2. E. divaricata Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 270. 

Holotypus: «Nova Hollandia. Drum. coll. IV post. N 23» (KW). 
no npoTOJiory: «Drum. IV. N 23». 

IIpHMeHaHHe. Tep6apHbiH o6pa3eit CHa6xeH notae criticae: «Holotype of Eutaxia divaricata Turcz. = Dill- 
wynia divaricata (Turcz.) Benth. Determinavit M. D. Crisp. 7 II 1985. Photo 4426». 
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3. E. leptophylla Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 268. 

Holotypus: «Nova Hollandia. Drum. coll. post. IV. N 35» (KW). 

IIo npoTOJiory: «Drum. IV. N 35». 

npHMenaHHe. TepbapHbiH obpa3eu CHabxen notae criticae: «Holotype of Eutaxia leptophylla Turcz. 
= Eutaxia microphylla (R. Br.) J. Black. Determinavit M. D. Crisp. 25 II 1985. Photo 4422». 

4. E. obovata Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 271. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 46» (KW). 
no npoTOJiory: «Drum. V. N 46». 

np HMenaHHe. FepbapHbiH obpa3eij CHa6)KeH notae criticae: «Holotype of Eutaxia obovata Turcz. = Euta¬ 
xia parvifolia Benth. Determinavit M. D. Crisp. 25 II 1985. Photo 4423». 

5. E. punctata Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 272. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drummond coll. V. N 69» (KW). 
no npoTOJiory: «Drum. V. N 69». 

npHMenaHHe. Tep 6 apHbiH obpa 3 eij CHabxeH notae criticae: «Holotype of Eutaxia punctata Turcz. = Gast- 
rolobium punctatum (Turcz.) Crisp., comb. nov. ined. Determinavit M. D. Crisp. 18 II 1985. Photo 4424». 

6. E. uncinata Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 269. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 49» (KW). 
no npoTOJiory: «Drum. V. N 49». 

npHMenaHHe. IepbapHbiH obpa3eij CHa6)KeH notae criticae: «Holotype of Eutaxia uncinata Turcz. = Dill- 
wynia uncinata (Turcz.) J. Black. Determinavit M. D. Crisp. 8 II 1985. Photo 4425». 

Gastrolobium R. Br. 

1. G. corymbosum Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 272. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 58» (KW). 

no npoTOJiory: «Drum. V. N 58». 

npHMenaHHe. FepbapHbiH obpa 3 eit CHabxen notae criticae: «Holotype of Gastrolobium corymbosum 
Turcz. = G. bilobum R. Br. Determinavit M. D. Crisp. 6 II 1985. Photo 4428». 

2. G. crenulatum Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 273. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 55» (KW). 

no npoTOJiory: «Drum. V. N 55». 

npHMenaHHe. FepbapHbiH o 6 pa 3 en CHa 6 )KeH notae criticae: «Holotype of Gastrolobium crenulatum 
Turcz. a good species. Determinavit M. D. Crisp. 6 II 1985. Photo 4427». 

3. G. emarginatum Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 273. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drummond, coll. V. N 51» (KW). 
no npoTOJiory: «Drum. V. N 51». 

n P HMenaHHe. FepbapHbiH obpa3eu CHabxcen notae criticae: «Holotype of Gastrolobium emarginatum 
Turcz. = G. velutinum Lindley et Paxton. Determinavit M. D. Crisp. 6 II 1985. Photo 4429». 

4. G. polycephalum Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 274. 
Holotypus: «Nova Hollandia, Swan River. 1849. Drum. coll. V. N 54» (KW). 
no npoTOJiory: «Drum. V. N 54». 

npHMenaHHe. FepbapHbiH obpa3eu CHabaceH notae criticae: «Holotype of Gastrolobium polycephalum 
Turcz. = G. pyramidale T. Moore. Determinavit M. D. Crisp. 6 II 1985. Photo 4430». 

5. G. pulchellum Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 274. 

Holotypus: «Nova Hollandia. Drummond, coll. V. N 57» (KW). 
no npoTOJiory: «Drum. V. N 57». 

npHMenaHHe. TepbapHbiH obpa 3 eu cnabaceH notae criticae: «Holotype of Gastrolobium pulchellum 
Turcz. Determinavit M. D. Crisp. 6 II 1985. Photo 4431». 
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6. G. stenophyllum Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 275. 

Holotypus: «Nova Hollandia. Drummond, coll. V. N 52» (KW). 
no npoTOJiory: «Drum. V. N 52». 

npHMenaHHe. repOapHbiii o6pa3en cHaOxeH notae criticae: «Holotype of Gastrolobium stenophyllum 
Turcz. Determinavit M. D. Crisp. 6 II 1985. Photo 4432». 

Genista L. 

1. G. donetzica Kotov, 1940, Eot. xcypH. AH YPCP, 1,2: 276. 

Lectotypus (Fedoronchuk, Shevera, hoc loco) : «ApTeMiBCbiea (EaxMyrcbKa) oicpyra, 

okoji. c. Cepe6p^HKa, Ha mHHHCTo-KpeitaaHHX BiacnoneHHHx. 15 VIII1928, P. Oksijuk (KW)». 

no npoTOJiory: «BopompuiOBrpajicbKa o6ji., JlHCHnaHCbKHH p-H, CepebpaHKa Ha 
p. fliHmo, kbItkh i iuioah. 15 VIII 1928 p. 3i6paB n. Okchok, TaM ace, 12 VI 1936 p. 3i6paB 

O. TpHHb». 

IIpHMeHaHHe. IjHTHpOBaHHbiH o6pa3eu paHee (KpHUbKa Ta iH., 1999) ohihOohho 6bui npmuiT 3a rojiOTHn. 

2. G. marginata Bess, ex Andrz., 1860, AimpxHeBCKHH, Hchhcji. pacT. nofloji. ry6.: 29. 
Lectotypus (Shevera, hoc loco): «Pod. austral. Bess.» (KW). 

no npoTOJiory: «...circa Sawran 1829. ad Borysth.». 

3. G. scythica Pacz., 1889, 3an. Kwes. o6m-Ba ecTecTBOHcnbiT. 10, 2 : 424, tabl. 7, 
fig. 8—9, s. restr. 

Lectotypus (Fedoronchuk, Shevera, hoc loco; Dubovik, 1989, in herb. Schmalh., 
pro «Typus») «p. Osokorowka ad Borysthenem gub. Cherson, apr. 1888, Paczoski»; syn- 
typus: «Mielowoje ad Borysthenem gub. Cherson, apr. 1888, J. Paczoski» (KW). 

no npoTOJiory: «npu flHenpe (KaqxapoBKa, MenoBoe, CocjDHeBKa, OcoxopoBKa). 
npu Byre (Bo3HeceHCK...) h npu HHryjie okojio HHKOJiaeBa». 

IIpHMeHaHHe. JleKToranoM Bima H. H. UBejieB (1987) Bbi6paji soeMruuip H3 c. KanKapoBKa, He 3 aMeTHB, 
hto Ha 3 tom rep6apHOM jihctc ecTb pacTeHHH, KOTopbie othocktch k G. millii Heldr. IIpH stom oh He yKa3a;i 
KOHKpeTHo o6pa3eit, npHHHTbiH hm 3a jieKTOTHn G. scythica. riosTOMy Mbi CHHTaeM itejiecoo6pa3HbiM BbiOpaTb 
Apyroii JieKTOTHn. 

4. G. taurica Dubovik, 1991, Hobocth chct. Bbicm. pacT. 28 : 96. 

Isotypus: «KpwM, BaxHHcapaHCKHHp-H, HaKpyTOMMenoBOM CKJioHe ioxchoh axcno- 
3 huhh b 0 Kp. ct. Cupem*. 30 VI 1962, H. KpiOKOBa» (KW). 

npHMenaHHe. B Iep6apHH LE xpaHHTca rojiOTHn BHaa. 

5. G. tetragona Bess., 1822, Enum. PI. Volhyn.: 73. 

Lectotypus (Fedoronchuk, Shevera, Krytzka, hoc loco): «ad Jaorlik et Tyram» (KW). 
nonpoTOJiory: «Ad Tyram a Jaorlik ad Raszkow spatio 7 millearium frequens. A.». 

Gompholobium Smith 

1. G. obcordatum Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 258. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drummond coll. V. N 42» (KW). 
no npoTOJiory: «Drum. V. N 42». 

npHMenaHHe: TepGapHbiH o6pa3eu cHaOxeH notae criticae: «Holotype of Gastrolobium obcordatum 
Turcz. Determinavit M. D. Crisp. 28 VI 1984. Photo 4460». 

Hedysarum L. 

1. H. inundatum Turcz., 1842, Bull. Soc. Nat. Moscou, 15 : 781. 

Lectotypus (Fedoronchuk, Shevera, hoc loco): «In pratis subalpinus ad torrente 
Dzemczug. 1830, Turcz.» (KW). 
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IIonpOTOJiory: «In glareosis subalpinis inundatis ad ripas torrentium e. gr. Dzem- 
czug, Kudun etc.». 

ripHMeqaHHe. B IepOapHH LE ranoBbie o6pa3itbi OTcyrcTByioT. 

2. H. microphyllum Turcz., 1842, Bull. Soc. Nat. Moscou, 15 : 778. 

?Isolectotypus: «In campis ad Angaram prope pagum Konovalov, 1830, Turcz.» 

(KW). 

?Lectotypus (Fedoronchuk, hoc loco): «In campis ad Angaram prope pagum Kono¬ 
valov, 1830, Turcz.» (LE). 

ITonpoTOJiory: «In siccis lapidosis ad fluvium Angaram ultraBalagansk, ubitantum 
specimina florifera colligere mihi liquit, postea circa urbem Krasnoyarsk, in monte Krasna- 
ja Sopka dicta, tarn fiorentia, quam fructifera magna in copia reperi». 

IIpHMeHaHHe. B rep6apnax LE h KW, KpoMe ranoBbix o 6 pa 340 B, npe^BapHTejibHO BbwejieHHbix HaMH 
xax JieKTOTHn h H30jieKT0THn, apyinx He o6HapyxceHO. 

3. H. mongolicum Turcz., 1842, Bull. Soc. Nat. Moscou, 15 : 781, in obs.; id. 1842, 
FI. Baic.-Dahur. 1 : 337. 

Isolectotypus: «In locis subsalsis et arenosis Mongolia Chinensis. 1831» (KW). 

Lectotypus (Fedoronchuk, hoc loco): «In locis subsalsis et arenosis Mongolia Chi¬ 
nensis. 1831» (LE). 

ITo npoTOJiory: «In locis subsalsis Dahuriae ad limites Chinensis inter Abagaitui et 
Chailassutui». 

4. H. setigerum Turcz. ex Fisch. et C. A. Mey., 1837, Index Sem. Hort. Petropol. 1 : 29. 

Isolectotypus: «In monte lapidosa ad rivulum Sakir, 1830, Turcz.» (KW). 

Lectotypus (Fedoronchuk, hoc loco): «In monte lapidosa ad rivulum Sakir, 1830, 

Turcz.» (LE). 

no npoTOJioryr«Hab. in Dahuria». 

npHMenaHHe. B KOJUiexitHH H. TypqaHHHOBa (KW) noa Ha3BaHHeM «Hedysarum segiterum mihi» hmciot- 
ca THnoBbie o6pa3Ubi, KOTopbie moxcho othccth k CHHTHnaM: «Ad Angaram, 1833», «In monte lapidosa ad rivu¬ 
lum Sakir, 1830, Turcz.», «Ad fl. Aldan, legit cl. Kuznetsoff, 1835. Turcz.», «Insula Kurilense». IIocjieflHHe 3k- 
3eMnjMpbi (co6paHHbie Ha p. AriflaH h KypHJibCKHX ocTpoBax) cymecTBeHHO oTJiHHaioTca ot nepBbix h Ha hhx 
HMeeTca notae criticae (6e3 yKa3aHHa aBTOpa) c onpeaejieHHeM: «H. mackenzii Rich.». 

Isotropis Benth. 

1. I. juncea Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 251. 

Holotypus: «Nova Hollandia. Drum. coll. post. N 22» (KW). 

no npoTOJiory: «Drum. IV. N 22». 

npHMenaHHe. Iep6apHbiH o6pa3eu CHa6xceH notae criticae: «Holotype of Isotropis juncea Turcz. Deter- 
minavit M. D. Crisp. 27 VI 1984. Photo 4468». 

Jacksonia R. Br. 

1. J. compressa Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 260. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 36» (KW). 

no npoTOJiory: «Drum. V. N 36». 

npHMenaHHe. TepOapHUH o6pa3eu cHaOxceH notae criticae: «Holotype of Jacksonia compressa Turcz. De- 
terminavit M. D. Crisp. 1 II 1985. Photo 4464». 

2. J. foliosa Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 260. 

Holotypus: «Nova Hollandia. Drum. coll. IV. post. N 25» (KW). 

no npoTOJiory: «Drum. IV. N 25». 

npHMenaHHe. Fep6apHbiH o6pa3eu CHa6xceH notae criticae: «Holotype of Jacksonia foliosa Turcz. Deter- 
minavit M. D. Crisp. 1 II 1985. Photo 4463». 
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3. J. grevilleoides Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 259. 

Holotypus: «Nova Hollandia. Drum. coll. IV. post. I. N 32» (KW). 

ITo npoTOJiory: «Drum. IV. N 32». 

npHMenaHHe. repGapHbiH o6pa3eu CHaGxeH notae criticae: «Holotype of Jacksonia grevilleoides Turcz. 
Determinavit M. D. Crisp. 1 II 1985. Photo 4462». 

4. /. juncea Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 261. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 33» (KW). 
no npoTOJiory: «Drum. V. N 33». 

npHMe^aHHe. FepGapHbiH o6pa3eu cHaGxceH notae criticae: «Holotype of Jacksonia juncea Turcz. - J. ca- 
pitata Benth. Determinavit M. D. Crisp. 1 II 1985. Photo 4461». 

5. J. umbellata Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 261. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 34» (KW). 

no npoTOJiory: «Drum. V. N 34». 

ripHMeHaHne. FepGapHbiH o6pa3eu CHa6xeH notae criticae: «Holotype of Jacksonia umbellata foliosa 
Turcz. = /. capitata Benth. Determinavit M. D. Crisp. 1 II 1985. Photo 4470». 


Kaleniczenkia Turcz. 

1. K. daviesioides Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 252. 

Holotypus: «Nova Hollandia. Drum. coll. post. N 26» (KW). 
no npoTOJiory: «Drum. coll. IV. N 26». 

UpHMeHaHHe. Fep6apHbiH o6pa3eit CHaGxceH notae criticae: «Holotype of Kaleniczenckia daviesioides 
Turcz. = Leptosema daviesioides (Turcz.) Crisp. Determinavit M. D. Crisp. 27 VI 1984. Photo 4469». 


Leptocytisus Meissn. 

1. L. hirtellus Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 258. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 72» (KW). 

Ho npoTOJiory: «Drum. V. N 72». 

ripHMeMaHHe. TepGapHbiH o6pa3eu cHaGxcen notae criticae: «Holotype of Leptocytisus hirtellus Turcz. 
= Latrobea hirtella (Turcz.) Benth. Determinavit M. D. Crisp. 1 II 1985. Photo 4465». 


Lotus L. 

1. L. ambiguus Bess, ex Spreng., 1826, Syst. Veg. 3 : 282. 

Lectotypus (Krytzka, hoc loco): «Cremenetz» (KW). 
no npoTOJiory: «...Volhynia». 

2. L. elisabethae Opperman ex Wissjul., 1954, bo Oji. YPCP, 6 : 588, 429, pnc. 81. 
Neotypus (Krytzka, hoc loco): «Distr. Mariupol. ELnocapanctKaxoca. Bofkhh ryMy- 

coBaiiHH nicoK no xpaio nicKosoro rpe6Ha. 3 VII 1929, C. nocTpnraHi>» (KW). 

no npoTOJiory: «RSS Ucr., ditio Staliniensis, loco Belossaraiskaja Kossa dicto. 
15 VII 1933, leg. S. Postryganj». 

ripuMenaHHe. YKa3aHHbiHE. Bhciojihhoh b npoTonoreran, xpaHHBiiiHHCii bF epGapnH KW, yTpaneH. Bbi- 
SpaHHbiH b Ka^ecTBe HeoTHna o6pa3eu conpoBox^aeTca notae criticae n. OnnepMaHa: «Lotus Elisabetae Opper¬ 
man species nova, 1931 r.» h, hccomhchho, 6bm H3BecTen Bhcjojihhoh npH onncaHHH BH^a. 

3. L. olgae Klok., 1961, Bot. MaT. (JleHHHrpaa), 21 : 235. 

Isotypus: «JIyraHCKaa o6ji., Mcjiobckoh p-H, 3anoBeaHHK «CTpejieuKaa CTeni>». 
JIoacSnHKa. 13 VIII 1958, O. fly6oBHK» (KW). 

IIpHMeHaHHe. B FepGapHH LE xpaHHTCH ronoTHn Bnaa. 
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4. L. ucrainicus Klok., 1961, Eot. MaT. (JleHHHrpaa), 21 : 233. 

Isotypi (2): «Prov. Kiev, in pratis siccis pr. urbem Umanj, VI 1899, E. Koliasinsky 
(Herb. FI. Ross., N 810)» (KW). 

IIpHMeHaHHe. B Fep6apHH LE xpaHHTca rojicvran Bnaa. 


Medicago L. 

1. M. dzawakhetica Bordz., 1907, in IIpoTOK. 3 acen. KneB. 06 m. Ectcctb.: 2. 
Lectotypus (Shevera, Fedoronchuk, hoc loco): «Transcaucasia. Prope Akhalkalaki 

(prov. Tiflis) — in locis herbosis. 30 VII 1907, Eug. Bordzilovski» (KW). 

IIo npoTOJiory: «Planta decripta lecta est Dzhawakhetica (distr. Akhalkalaki, prov. 
Tiflis) prope Akhalkalaki, ubi crescit sat copiose in locis herbosis, in pasquis, in declivibus 
atque ad vias...». 

2. M. procumbens Bess., 1809, Prim. FI. Galic. 2: 127. 

Neotypus (Krytzka, Fedoronchuk, Shevera, hoc loco): «M. procumbens (ex herb. 
Bess.)» (KW). 

IIo npoTOJiory: «...Leopoli et Cracoviae». 

npHMenaHHe. B Tep6apHH KW (nepcoHaJibHaaKOJUieKUHaB. Beccepa) HeTo6pa3ijQB, KOTopwe OTBeuaJiH 
6 bi npoTOJiory. HMeeTca jihhil 4 rep6apm>ix o6pa3na, Ha 3THKeTKax KOTopbix pyxon Beccepa HanHcaHo: «M. pro- 
cumbens», a HeH3BecTHbiM aBTopoM 3th ace o6pa3Hbi 6buiH nepeonpeaejieHbi xaK M. falcata. Ha 3 o6pa3ijax He 
yxa3aHO MecTo c6opa, a Ha ueTBepTOM HanncaHo: «cult.» h Toxce apyrHM nonepKOM flonncaHO «Curonia». B Fep- 
6apHH LE THnoBbie o6pa3Hbi BH^a raKXce OTcyrcTBy iot. 


Meladenia Turcz. [Psoralea L.] 

1. M. densiflora Turcz., 1848, Bull. Soc. Nat. Moscou, 21, 1 : 576. 

Lectotypus (Fedoronchuk, Shevera, hoc loco): «Cumm. coll. N 1649. Psoralea sp. 
suad. cl. Bentham in litt». (KW). 

IIo npoTOJiory: «In insulis Philippinis Luzon (provincia South-Illoco) et Panay cum 
coll. 1169 et 1649». 


Melilotus Mill. 

1. M. pallidus Bess., 1823, Index Sem. Hort. Cremen.; Ser., 1825, in DC., Prodr. 2 : 188. 
Neotypus (Fedoronchuk, Shevera, hoc loco): «Pod. Littora» (KW). 

IIo npoTOJiory: «...in Volhynia...». 

npHMenaHHe. B Fep6apHH KWapyraxranoBbix o6pa3HOB, KpoMe BbirneyKa3aHHoro, HeT. PaHee (KpHHb- 
xa Ta iH., 1999) Mbi npHHJUiH ero 3a JieKTOTHn, o^HaKO cennac, yHHTbiBaa He coBceM tohhoc cooTBeTCTBHe npoTO- 
Jiory, paccMaTpHBaeM ero b KanecTBe HeoTHna. 

2. M. procumbens Bess., 1822, Enum. PI. Volhyn.: 30. 

Lectotypus (Fedoronchuk, Shevera, hoc loco): «in Podolia austr. Bessarabia» 
(KW). 

IIo npoTOJiory: «...in Podolia australi. A. In Bessarabia ipsemet legi». 

n p h m e h a h h e. B TepSapHH LE xpaHHTca H3oneKTOTHn Bnaa. 

Mirbelia Smith 

1. M. aspera Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 281. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 28» (KW). 
no npoTOJiory: «Drum. V. N 28». 

FLpHMeHaHHe. rep6apHbiH o6pa3en CHaSxceH notae criticae: «Holotype of Mirbelia aspera Turcz. 
= M. ovata Meissner. Determinavit M. D. Crisp. 5 II 1985. Photo 4442». 
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2. M. racemosa Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 282. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 59» (KW). 

Ilo npoTOJiory: «Drum. V. N 59». 

IIpHMeHaHHe. repOapHbiH o6pa3eij cHaOxceH notae criticae: «Holotype of Mirbelia racemosa Turcz. 
= Oxilobium racemosum (Turcz.) C. Gardner. Determinavit M. D. Crisp. 5 II 1985. Photo 4440». 

3. M. subcordata Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 282. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 60» (KW). 
no npoTOJiory: «Drum. V. N 60». 

IIpHMeuaHHe. FepOapHbifi o6pa3eii cHaOxceH notae criticae: «Holotype of Mirbelia subcordata Turcz. 
?= M ovata Meissner. Determinavit M. D. Crisp. 5 II 1985. Photo 4441». 


Onobrychis Mill. 

1. O. gracilis Bess., 1822, Enum. PL Volhyn.: 74. 

Isolectotypus: «in Podolia australis» (KW). 

Lectotypus (Fedoronchuk, Krytzka, hoc loco): «in Podolia australis» (LE). 
no npoTOJiory: «In Pod. australi. A.». 

IIpHMeuaHHe. B kojuickumh B. T. Beccepa (KW) b nauxe c o6pa3ijaMH O . gracilis ecTb noMeTKa O. Hy6o- 
bhk: «...uacTb aBTeHTHUHoro MaTepnaJia BHjata OTOcnaHa b JIeHHHrpafl». 

2. O. tesquicola Krytzka, 1976, Hobocth chct. bbicih. h HH3in. pacT. 1975 : 126. 
Holotypus: «RSS Ucr., dit. Chersonensis, distr. Berislavensis, praedium defensium 

venaticum Gavrilovskoje dictum, in declivibus calcareis. 13 VII1974, L. Krytzka» (KW). 

Oxylobium Andr. 

1. O. atropurpureum Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 250. 
Holotypus: «Nova Hollandia. Drum. coll. V. N 53» (KW). 

Ilo npoTOJiory: «Drum. V. N 53». 

IlpHMeuaHHe. Fep6apHbiH o6pa3eu cHaOxceH notae criticae: «Holotype of Oxylobium atropurpureum 
Turcz. Determinavit M. D. Crisp. 19 Jun. 1984. Photo 4466» h «Lectotype (ined.) of Gastrolobium leakeanym 
J. Drumm. Determinavit M. D. Crisp. 19 Jun. 1984. Photo 4467». 

Oxytropis DC. 

1. O. ciliata Turcz., 1832, Bull. Soc. Nat. Moscou, 5 : 186. 

Isolectotypus: «In locis subarenosis Mongoliae Chinensis. 1831» (KW). 
Lectotypus (Fedoronchuk, hoc loco): «In locis subarenosis Mongoliae Chinensis. 

1831» (LE). 

no npoTOJiory: «Hab. in locis subarenosis Mongoliae Chinensis australis prope op- 
pidum Tzagan-Balgassu. Majo m. lecta». 

2. O. mertensiana Turcz., 1840, Bull. Soc. Nat. Moscou : 68. 

Lectotypus (Fedoronchuk, hoc loco): «Ad sinum Sancti Laurentii. D. Mertens» 
(KW). 

no npoTOJiory: «Ad sinum Sancti Laurentii, legit Dr. Mertens». 

IIpHMeuaHHe. B TepSapHH LE THnoBbie o 6 pa 3 Ubi oTcyrcTByiOT, a xparamHeca «Ba rep 6 apHbix 06 - 
pa 3 ua, codpaHHbie H. 3mmojibiteM (J. F. G. von Eschscholtz) H3 locus classicus, omuCouHO yxa3aHbi xax rano- 
Bbie. 


3. O. ochrantha Turcz., 1832, Bull. Soc. Nat. Moscou, 5 : 188. 

Isolectotypus: «In locis subarenosis Mongoliae Chinesis australis. 1831» (KW). 
Lectotypus (Fedoronchuk, hoc loco): «In locis subarenosis Mongoliae Chinesis aus¬ 
tralis. 1831» (LE). 
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IIonpoTOJiory: «Hab. inlocis subarenosis Mongoliae Chinensis australis propeTza- 
gan-Balgassu. Majo floret». 

4. O. peschkovae M. Pop., 1957, Eot. MaT. (JIeHHHipa.ii), 18:6. 

I s o ty p u s: «03. EaHKan. Mbic Kpyrory6cKHH b HHBtipKyncKOM 3ariHBe. CieariM h hx xap- 
hh3bi, 12 VI1954, M. T. IIonoB, T. A. IleniKOBa, JI. H. Maritimes, II. A. HoBOKineHOB» (KW). 

IIpHMeHaHHe. B Fep6apHH IRK (HpKyrcK) HaxoflHTCJi rojioTHn BHjua. 

5. O. racemosa Turcz., 1832, Bull. Soc. Nat. Moscou, 5 : 187. 

Isolectotypus: «In arenosis Mongoliae Chinesis. 1831» (KW). 

Lectotypus (Fedoronchuk, hoc loco): «In arenosis Mongoliae Chinesis. 1831» (LE). 
IIo npoTOJiory: «Lecta in arenosis Mongoliae Chinensis prope Chadatu, Augusto- 

mense». 

6. O. tompudae M. Pop., 1957, b CnncKe pacT. Tep6. (|>ji. CCCP, 14 : 22, N 4032. 
Isotypus: «03. EaiiKaji, ccb.-boct. 6eper, mbic OMaronaH 6jih3 ycTta p. ToMnyati 

55° c. in. KaMeHHCTBin KpyroH oSptiB MopeHti. 22 VII 1954, M. T. IlonoB» (KW). 

Phaca L. 

1. P. brachycarpa Turcz., 1832, Bull. Soc. Nat. Moscou, 5 : 185. 

Lectotypus (Fedoronchuk, Shevera, hoc loco): «In arenosis Mongoliae Chinesis. 

1831, legit Kuznetsoff» (KW). 

no npoTOJiory: «In locis subarenosis Mongoliae Chinensis, Julio, m. lecta». 

fipHMenaHHe.B Tep6apHHLExpaH^Tca4 aHajioniHHbix Bbi6paHHOMy hbmhb xanecTBejieKTOTHnao6pa3- 
ua, KOTopwe ouih6ohho yKa3aHM b «KaTajiore...» (2000) xax hsothitli (ohh He HBJWioTca H30THnaMH, nocKOJibxy 
b npoTOJiore He yxa3aHa aaTa c6opa). 

2. P. macrostachys Turcz., 1840, Bull. Soc. Nat. Moscou, 13 : 66. 
Isolectotypus: «In montosis lapidosis Mongoliae Chinesis. 1831, Renntt.» (KW). 
Lectotypus (Podlech, Sytin, 1996): «In montosis lapidosis Mongoliae Chinesis. 

1831, Renntt.» (LE). 

no npoTOJiory: «In montosis lapidosis Mongoliae Chinensis». 

Phyllota Benth. 

1. P. gracilis Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 267. 

Holotypus: «Nova Hollandia. Drummond coll. III. N 91» (KW). 
no npoTOJiory: «Drum. III. N 91». 

npHMenaHHe. TepOapHbiH o6pa3eu CHaOxceH notae criticae: «Holotype of Phyllota gracilis Turcz. Deter- 
minavit M. D. Crisp. 4 II 1985. Photos 4473-4». 

2. P. villosa Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 267. 

Holotypus: «Wes tern Australia. 1842, et c., Gilbert coll. N 255» (KW). 
no npoTOJiory: «Gilbert coll. N 255». 

npHMenaHHe. Fep6apHbiH o6pa3eu cHa6xceH notae criticae: «Holotype of Phyllota villosa Turcz. = P. bar- 
bata Benth. Determinavit M. D. Crisp. 4 II 1985. Photos 4475-6». 


Piptomeris Turcz. 

1. P. aphylla Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 258. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 32» (KW). 
no npoTOJiory: «Drum. V. N 32». 

npHMenaHHe. Fep6apHbiH o6pa3eij CHa6xceH notae criticae: «Holotype of Piptomeris aphylla Turcz. 
= Jacksonia aphylla (Turcz.) Druce. Determinavit M. D. Crisp. 27 VI 1984. Photo 4481». 


5 EoTaHHMecKiifi xypHaji, N.' 12. 2003 r. 
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Platylobium Smith 


1. P. spinosum Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 284. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drum. coll. V. N 84» (KW). 
no npoTOJiory: «Drum. V. N 84». 

Pultenaea Smith 

1. P. adunca Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 279. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drum. coll. V. N 66» (KW). 
no npoTOJiory: «Drum. V. N 66». 

npHMenaHHe. rep6apHbiH o6pa3eit cHaGaceH notae criticae: «Holotype of Pultenaea adunca Turcz. Deter- 
minavit M. D. Crisp. 4 II 1985. Photos 4456—7». 

2. P. brachyphylla Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 279. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 68» (KW). 

no npoTOJiory: «Drum. V. N 68». 

npHMeqaHHe. rep6apHMH o6pa3eu CHaSateH notae criticae: «Holotype of Pultenaea brachyphylla Turcz. 
= P. verrucosa Turcz. var. brachyphylla (Turcz.) Benth. Determinavit M. D. Crisp. 5 II 1985. Photos 4451—2». 

3. P. diemenica Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 277. 

Holotypus: «Van Diemen land. E coll. Gunniana, obsque numero» (KW). 
no npoTOJiory: «Terra van Diemen; Gunn coll, (numero ignoto)». 

IlpHMeHaHHe. FepGapHbiH o6pa3eq CHaSaceH notae criticae: «Holotype of Pultenaea diemenica Turcz. De¬ 
terminavit M. D. Crisp. 4 II 1985. Photos 4453—4». 

4. P. neurocalyx Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 281. 

Holotypus: «Nova Hollandia, Swam River. 1849. Drummond coll. V. N 63» (KW). 
no npoTOJiory: «Drum. coll. V. N 63». 

npHMenaHHe. TepGapHbiH o6pa3eu CHaGxeH notae criticae: «Holotype of Pultenaea neurocalyx Turcz. 
Determinavit M. D. Crisp. 5 II 1985. Photos 4447—8». 

5. P. pteronioides Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 280. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 67» (KW). 

no npoTOJiory: «Drum. V. N 67». 

npHMenaHHe. Fep6apHbiH o6pa3eit CHaGateH notae criticae: «Holotype of Pultenaea pteronioides Turcz. 
= P. strobilifera Meissner. Determinavit M. D. Crisp. 5 II 1985. Photos 4445—6». 

6. P. verruculosa Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 278. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drumm. coll. V. N 65» (KW). 
no npoTOJiory: «Drum. V. N 65». 

npHMenaHHe. rep6apHbiH o6pa3eii cHaGaceH notae criticae: «Holotype of Pultenaea verruculosa Turcz. 
Determinavit M. D. Crisp. 5 II 1985. Photos 4449—50». 

7. P. verticillata Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 279. 

Holotypus: «Nova Hollandia. Drummond coll. V. N 64» (KW). 
no npoTOJiory: «Drum. V. N 64». 

npHMeqaHHe. Fep6apHbm o6pa3eu CHaGxeH notae criticae: «Holotype of Pultenaea verticillata Turcz. 
= P. empetrifolia Meissner. Determinavit M. D. Crisp. 5 II 1985. Photos 4443—4». 


Sphaerolobium Smith 
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1. S. daviesioides Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 266. 
Holotypus: «Nova Hollandia, Swan River. 1849. Drummond coll. V. N 46» (KW). 



IIo npoTOJiory: «Drum. V. N 46». 

IIpHMeHaHHe. TepGapHbiH o6pa3eu cHa6xeH notae criticae: «Holotype of Sphaerolobium daviesioides 
Turcz. Determinavit M. D. Crisp. 1 II 1985. Photo 4471». 

2. S. drummondii Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 267. 

Holotypus: «Nova Hollandia. Drum. coll. V. N 47» (KW). 
no npoTOJiory: «Drum. V. N 47». 

IIpHMeHaHHe. Fep6apHbiH o6pa3ea CHaOxeH notae criticae: «Holotype of Sphaerolobium drummondii 
Turcz. = S. macranthum Meissner. Determinavit M. D. Crisp. 4 II 1985. Photo 4472». 


Toxotropis Turcz. 

1. T. jaegeri Turcz., 1846, Bull. Soc. Nat. Moscou, 19, 2 : 597. 

Holotypus: «Borynella... Toxotropis jaegeri. N 102» (KW). 

no npoTOJiory: «In venitur inter plantas Haitenses a cl. Jager sub. n. 102». 

Trifolium L. 

1. T. ucrainicum Opperman ex Wissjul., 1954, bo Oji. YPCP, 6 : 588, 417. 

Holotypus, isotypus: «YCCP. bioMmHHa, HepBOHHH Ockui, BejiHKi JlyKH, jiyr. 
15 VI 1927, M. Kjiokob» (KW). 

no npoTOJiory: «Ditio Charkoviensis: prope pag. Chervonyi Oskol». 

IIpHMeHaHHe. K). P. Pockob othocht T. ucrainicum k T. pratense L. s. 1., o neM CBHfleTejibCTByeT Hann- 
caHHaa hm k o^HOMy H3 xpaHamnxca b Fep6apHH KW THnoBbix o6pa3ijoB «notae criticae». B cBOflxe C. K. Hepe- 
naHOBa (1995) T. ucrainicum Taxace npHBOflHTca xax chhohhm T. pratense , oflHaxo b pa6oTe S. Mosyakin, M. Fe- 
doronchuk (1999) — xax chhohhm T. arvense. 


Urodon Turcz. 

1. U. capitatus Turcz., 1849, Bull. Soc. Nat. Moscou, 22, 1 : 16. 

Holotypus: «Nova Hollandia. Drumm. coll. post. I. N 21» (KW). 
no npoTOJiory: «Drum. I. N 21». 

IIpHMeHaHHe. rep6apHbiH o6pa3eu CHa6aceH notae criticae: «Holotype of Urodon capitatus Turcz. = Pul- 
tenaea capitata (Turcz.) Druce. Determinavit M. D. Crisp. 4 II 1985. Photos 4477—8». 

2. U. dasyphyllus Turcz., 1853, Bull. Soc. Nat. Moscou, 26, 1 : 268. 

Holotypus: «Nova Hollandia, Swan River. 1849. Drummond coll. V. N 47» (KW). 
no npoTOJiory: «Drum. V. N 47 (sub eodum numero cum Spaerolobio drummon- 

dii)». 

IIpHMeHaHHe. TepSapHbiH o6pa3en cHaSxceH notae criticae: «Holotype of Urodon dasyphyllus Turcz. 
= Pultenaea sp. Determinavit M. D. Crisp. 4 II 1985. Photos 4479—80». 

Bjiaro^apHOCTH 

Abtopbi 6jiaro,aapHi>i A. K. CtiTimy h B. B. BnjiTy (BoTaHHHecKHH HHCTHTyT 
hm. B. JI. KoMapoBa PAH, C.-neiep6ypr) 3a noMomt b nonyqeHHH npoTOJioroB HeKOToptix 

BHAOB. 


CnHCOK JIHTEPATYPbl 

Kamajioe THnoBbix o6pa3HOB cocy^HCTbix pacieHHH IfeHTpajibHOH A3 hh, xpaHamnxca b FepSapHH EoTaHH- 
necKoro HHCTHTyTa HMeHH B. JI. KoMapoBa (LE) / IIo^ pea. B. H. TpyGoBa. CII6., 2000. 235 c. 

Kpui^bKa JI. /., MocrkIh C. JI., Hoeocad B. B., OedopomyKM. M., IJapenKo 0. M., Uleeepa M. B. THnitjDiKa- 
uia BHfliB cynHHHHX pocjiHH, onncaHHX 3 TepHTopii' yKpai'HH: pOflHHa Fabaceae Lindl. // Yxp. 6 ot. xypH. 1999. 
T. 56, No 6. C. 606—616. 
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Cn6., 1995. 990 c. 

Mosyakin S ., Fedoronchuk M. Vascular plants of Ukraine. A nomenclatural checklist. Kiev, 1999. 345 p. 
PodlechD., SytinA. Typification of Russian and some other species of Astragalus 1 //Sendtnera. 1996. Bd 3. 
P. 149—176. 


SUMMARY 

The list of type specimens of the family Fabaceae kept in the Herbarium KW (including personal 
collections of W. Besser and N. Turczaninov) is presented. The following data are cited: original no¬ 
menclatural citations, categories of the types (holotype, lectotype, isotype, neotype). 


108 



TOM 88 


EOTAHmECKHM XYPHAJI 2003, N? 12 


OXPAHA PACTHTEJILHOrO MHPA 


YAK 582.579.2 


© H. B. AjieKceeBa 

OXPAHA BHflOB POM IRIS (IRIDACEAE) HA TEPPHTOPHH POCCHH 
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flaHa o6maa xapaKTepwcTHKa 36 bhaob h 1 noABHAa poaa Iris , npoH3pacTaromHX Ha TeppHTOpHH Pocchh. 
AHanH3HpyeTca hx oxpaHa b npHpo^e h b ycnoBnax KyjibTypw. IIpeAJiaraioTCfl Mepbi h (JjopMbi oxpaHbi psma peA- 
KHX BHAOB B 3aBHCHMOCTH OT OC()6eHHOCTeH HX pacnpOCTpaHCHHA H HTOrOB HHTpOAyKIJHH. 

KiironeBbie cjiOBa: Iris , HHTpoayKHHA, oxpaHa. 

Poa Iris L. — KacaTHK, npnc, b hihpokom noHHMaHHH BKmonaeT ao 347 bhaob (Poaho- 
HeHKo, 1961; Mathew, 1989; Zhao et al., 2000). OAHaxo no3xce T. H. Poahohchko (2002) 
npHineji k BbiBOAy, hto k HacToamHM HpucaM cjie^yeT othochtb He 6oiiee 200 bhaob (TOJib- 
KO KOpHeBHIHHBie HpHCbl), HCKJIIOHHJI H3 COCTaBa pOfla JiyKOBHHHbie H KJiySHeJiyKOBHHHbie 
bham. CucTeMaTHKa bhaob Iris cjioxcHa; pa3JiHHHbie aBTopti noHHMaioT MHorae bhabi poAa 
no-pa3HOMy (rpySoB, 1970; FleniKOBa, 1975), bcjicactbhc Hero o6mee hhcjio bhaob Iris , 
BCTpenajomHxca b Pocchh, oueHHBaeTca b npeziejiax ot 34 ao 40. B HacToamen CTaTte npn- 
HHMaeTca AJia Pocchh 36 AHKopacTymnx bhaob Iris h 1 noABHA, KOTopwe npe^cxaBJiaiOT 
3 noApoAa (Ta6n. 1). 

Tpynna KopHeBHmHtix bhaob poAa HMeeT HanSonee oSmnpHbiH apean, oxBaTbiBaiomHH 
Sojitmyio nacTb CeBepHoro nojiymapna. Ha ceBepe ohh BCTpenaioTca ao 70° c. m. (b CeBe- 
Po~Boctohhoh A3kh h Ha AjiacKe), na lore — noHTH ao TponHKOB (npoBHHima TyaHt^yH b 
KHT ae) — 30° c. hi. Bhabi KacaraKOB ocbohjih ihhpokhh Anana30H MecTooSHTamm — ot 
npnSpeacHbix ao nycTbiHHbix, noAHHMaacb h ao BbicoieoropHH, r^e npeAnomrraiOT Han6o~ 
Jiee nporpeBaeMbie ynacTKH. BoJibiuaa nacTb hphcob — cBeTOJiio6HBbie pacTeHHa, ho ecTb 
bhabi, BCTpeHaKDuiHeca b Jiecax (b Pocchh — /. bloudowii , /. ruthenica). 

Bham poAa Iris — BbicoKOACKopaTHBHbie pacTenna, yKpamaiomHe Mnorae jiaHAHiacJiTbi 
Hamen CTpaHbi; ohh HeH3MeHHO npHBjieKaiOT BHHMaHne HejiOBexa h AaBHO BBeAeHbi b kvjib- 
Typy, b tom HHcne b cejieKHHK). B pe3yjibTaTe aHTponoreHHbix bo3achctbhh ruioinaAM HeHa- 
pymeHHbix jiaHAUiacfiTOB, b KOTopbix pacTyT KacaTHKH, nocToaHHO coxpamaiOTca. HepeAKO 
b Macce pacTeHHa 3aroTOBJiaiOT jvm iipoAa^H, npHHeM He tojibko UBeTymne ctc6jih hph¬ 
cob, ho h KopHeBHma (AJia pa3BeAeHHa b caAax). B CBa3H c 3 thm hcoSxoahmo npHHHMaTb 
Mepw jsjiz oxpaHbi 3thx pacTeHHH, h hbcthhho ohh yxce oxpaHaiOTca b Pocchh. B HacToa- 
meii CTaTbe npHBOAflTca AaHHbie 06 oxpaHe bhaob Iris b npnpoAe h b ycjioBiiax xyjibTypbi h 
npeAJiaraioTca Mepw no oxpane paAa peAKHX bhaob. 

OxpaHa bhaob Iris b npwpoAe 

Hpncbi pacTyr npaKTHHecKH no Bceii TeppHTOpHH Pocchh, 3a HCKJHoneHHeM Apkthkh h 
6ojibiueH nacTH cySapKTHKH. Ho pa3Hoo6pa3He bhaob Iris b pa3Hbix paiioHax Pocchh 
oneHb pa3jiHHH0. B TaexcHbix panoHax ee eBponeiicKOH nacTH h Ch6hph o6mhho BCTpena- 
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TAEJIHIJA 1 

flHKOpacTymHe bhzh>i pozia Iris , npoH3pacTaK>mHe Ha TeppHTopHH Pocchh 
(P onHOHeHKO, 1961, C aonOJIHeHHflMH H H3MeHeHHflMH) 


Subgenus 

Sectio 

Subsectio 

Series 

Species 




Sibiricae (Diels) 
Lawrence 

Iris sanguinea Donn. 

/. sibirica L. 



Apogon 

Benth. 

Laevigatae (Diels) 
Lawrence 

/. ensata Thunb. 

/. laevigata Fisch. et 

C. A. Mey. 

I. maackii Maxim. 

/. pseudacorus L. 


Limniris 


Tripetalae (Diels) 
Lawrence 

/. setosa Pall, ex Link 

Limniris 

(Tausch) 

Spach 


Haloiris 

Doronkin 

Lactala Doronkin 

/. biglumis Vahl. 

/. lac tea Pall. 

/. oxypetala Bunge 
/. pallasii Fisch. ex Trev. 



Tenuifoliae 

Diels i 

Tenuifoliae (Diels) 
Lawrence 

/. loczyi Kanitz 

1. tenuifolia Pall. 



Ventricosae Rodion. 

/. ventricosa Pall. 


Ioniris 

Spach 


Ruthenicae (Diels) 
Lawrence 

/. ruthenica Ker.-Gawl. 

I. ruthenica subsp. brevi- 
tuba (Maxim.) V. Do¬ 
ronkin 

/. uniflora Pall, ex Link 

Xyridion 

Tausch 
ex Spach 



Spuria (Diels) 
Lawrence 

L halophila Pall. 

/. klattii Kem.-Nat. 

/. notha Bieb. 

I. pseudonotha Galushko 




Graminea Rodion. 

/. ludwigii Maxim. 

/. pontica Zapah 


Iris 


Pumilae Lawrence 

/. timofejewii Woron. 

I. glaucescens Bunge 
/. pumila L. 

L scariosa Willd. ex Link. 

Iris 



Elatae Lawrence 

I. aphylla L. 

/. furcata Bieb. 

/. pineticola Klok. 


Hexapogon 

(Bunge) 

Baker 

i 

Regelia 

(Dykes) 

Rodion. 

| 

/. bloudowii Ledeb. 

/. humilis Georgi 
/. ivanovae Doronkin 
/. potaninii Maxim. 

I. tigridia Bunge 
/. vorobievii N. Pavlova 



Oncocyclus 

(Siemss.) 

Benth. 


/. acutiloba C. A. Mey. 
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eTC5i 1 — 2 BHaa poaa. B paBHHHHbix JiecocTenHbix panoHax Taxxce o6mhho paciyT 2— 
3 BHaa, ho hhcjio hphcob Ha lore flajiBHero BocToxa yBeJiHHHBaeTcn ao 11. B a3HaTcxon 
HaCTH PoCCHH HHCJIO BHaOB HpHCOB 3aMCTHO B03paCTaeT, H eCJIH B eBponeHCXOH HaCTH 8 BH- 

aoB, b poccHHCKOH hbcth KaBxa3a — 10, to b ioxchoh hbcth 3anaaHOH Ch6hph -12, a B 

Boctohhoh Ch6hph (maBHbiM o6pa30M b 3a6anxajibe h flaypHH) — 17. HeMajio bh^ob Iris 
pacTeT b Pocchh jihihb Ha orpaHHHeHHbix TeppHTOpH^x. Apeajiw asyx xaBxa3cxnx bh- 
aoB — Iris pseudonotha h I. timofejewii — Boobme He BbixoanT 3a npeaenbi Pocchh (oto — 
OHjieMHHHbie flju Pocchh h oneHb y3XoapeanbHbie bhah). OneHb HeOojibuiHe ynacTXH apea- 
na Ha TeppHTopHH Pocchh hmciot I. acutiloba, /. klattii (KaBxa3), I. ludwigii (3an. Ch- 
6npb), I. loczyi (tojibxo TyBa), I. maackii, I. vorobievii (flajibHHH Boctok). I. ludwigii, 
I. maackii h L vorobievii 3a npeaenaMH Pocchh, no-BHaHMOMy, Toxce hbjihk)tc 5I oneHb pea- 
khmh h MajiOH3BecTHbiMH BHaaMH. Eme o^hh MajiOH3BecTHbiH BHa — I. scariosa, onncaH- 
hwh H3 hh30bhh p. Bojirn, b nocneaHHe 6ojiee neM 50 JieT npaxTHnecxn He coOnpaJicn. 
Ilo-BHAHMOMy, oh coxpaHHJicn TOJibxo Ha TeppHTOpHHx MecTHbix xnaaOnm, xoth oxpaHa 
ero BeaeTcn b AcTpaxaHCKOM h XonepcxoM 3anoBeaHHxax. ripeHMymecTBeHHO Ha Teppn- 
TopHH Pocchh pacnpocTpaHeHbi CTenHbie h nojiynycTbiHHbie, xoporno H3BecTHbie bhrm — 
I. notha, I. potaninii, I. pumila, I. tigridia, I. uniflora h I. ventricosa. CymecTBeHHoe 3Hane- 
HHe b pacTHTejibHOM noKpOBe Pocchh hmciot /. halophila , I. humilis , I. sibirica , I. rutheni- 
ca h I. tenuifolia. Y othx bh^ob aoBOJibHO hihpoxhh apeaji xax b Hamen CTpaHe, Tax h 3a 
pyOexcoM. I. laevigata, I. lactea, I. pseudacorus h I. setosa — BecbMa 3aMeTHbie JiaHainacJ)T- 
Hbie pacTeHHH, o6pa3yiomHe xpynHbie Hpxo-3ejieHbie xypTHHbi h nojiocbi Baojib pex, pynbeB 

H y pOflHHKOB. 

ComacHO KpacHbiM XHHraM CCCP (1975, 1978, 1985), PCOCP (1988), pecnyOjinxaH- 
cxhm (^xyTHH, 1987; Komh, 1998; EypnTHH, 2002; TyBbi, 2002), xpaeBbiM h oOjiacTHbiM 
KpacHbiM XHHraM (Bojirorpaacxon o6ji., 1992; ApxaHrejibcxon o6ji., 1995; CpeaHero Ypa- 
Jia, 1996; ArrraHCxoro xpaa, 1998; Hhthhcxoh o6ji., 2002), a Taxxce pa3JiHHHbiM cnncxaM 
oxpaH5ieMbix pacTeHHH (BejioycoBa, fleHHcoBa, 1979; OxpaHaeMbie..., 1979; Peaxne..., 
1980; CoxpaHHM..., 1981; Peaxne..., 1981, 1983; XapxeBHH, Kanypa, 1981; TopnaxoB- 
cxhh, lllypoBa, 1982; CoxpaHHM..., 1984; Ehojioitdi..., 1985; EjiaroBemeHCXHH, IIIycTOB, 
1989; IIleBHeHXO, 1990; peaxne..., 1991; Hbbhob, 1995; MnpoHOBa, IlaBJiOBa, 1999; 
Cxbopuob, 2000), peaxHMH h Hcne3aiomHMH CHHTaiOTCH 29 bhaob poaa Iris (Ta6ji. 2). H3 
99 cymecTByiomHx 3anoBeaHbix TeppHTopHH b 31 BCTpenaioTCH 18 bhaob: /. bloudowii, 
I. ensata , /. humilis, I. lactea , I. laevigata, /. notha, I. potaninii , /. pseudacorus, I. pumila, 
/. ruthenica, I. sanguinea, I. scariosa, I. setosa, /. sibirica, /. tenuifolia, /. tigridia, /. uniflo¬ 
ra (3anoBeaHHXH..., 1951; XtyaoBa, 1967; 3anoBeaHHXH, 1969; Ojiopa..., 1972, 2002; Mh- 
HHeB, KoHenHaa, 1976; BacHJibneHxo, 1987; 3anoBeaHHKH..., 1988, 1989; MapHHa, 1987; 
TojiaxoB, 1994; MnpoHOBa, IlaBJiOBa, 1999). 

B HacToamee BpeMH Majio aaHHbix hjih nonra HHnero He h3bcctho o6 oxpaHe 6 BHaoB 
poaa Iris, npoH3pacTaiomHX b Pocchh: I. biglumis, /. furcata, /. klattii, I. oxypetala, /. pota¬ 
ninii, /. ruthenica subsp. brevituba. Ilpn cymecTByiomen OojibiooH ceTH 3anoBeaHbix Tep¬ 
pHTopHH, x coxcajieHHio, He Bceraa moxcho BbiaBHTb BCTpenaeMOCTb peaxnx bh,o,ob b hx npe- 
aeaax. MecTOHaxoxcaeHHH MHorax peaxnx BHaoB nacTO pacce^Hbi h He3HanHTejibHbi no 
nnomaan, h xax 6bi xopomo hh Benacb oxpaHa b 3anoBeaHHxax, npobneMa coxpaHeHHH 
peaxHx h HCHe3aiomHx bh^ob othm cnocoboM He Bceraa pemaeTca. fljiH coxpaHeHHa BHaoB 
pacTeHHH HeoOxoaHMO Taxxce BBeaeHHe hx b xyjibTypy h BcecTopoHHee H3yneHHe. 

CoxpaHeHHe burob Iris b KyjibType 

CymecTBeHHyio ponb b coxpaHeHHH pacTHTejibHoro MHpa HrpaioT OoTaHHHecxne caaw h 
pa3JIHHHbie nHTOMHHXH. COHCTaHHe 3THX AByX MeTOAOB (oxpaHbl B npnpoae H coxpaHeHHH 
peaxHx h HCHe3aiomHx pacTeHHH b xyjibType) rapaHTHpyeT He tojibxo coxpaHeHHe hx xax 
«My3enHbix» npeacTaBHTejien, ho h no3BOJineT H3ynHTb OHonoraio h B03MOXHOCTb xo3hh- 
CTBeHHOrO HCnOJIb30BaHHH OTaeJIbHbIX BHAOB. OCBOHB aipOTCXHHXy pacTeHHH, HayHHB- 
HIHCb HX pa3MHOXCaTb, MOXCHO BOCCTaHOBHTb HX HHCHCHHOCTb B eCTCCTBCHHblX MCCTOOOh- 
TaHHHX. 
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TABJIHUA 2 

OxpaHHeMbie BHflbi poaa Iris b Pocchh 


Bhjih 

BcTpenaioTCfl b 3anoBeaHHKax 

BHeceHH b 
K pacHbie 
KHIirH 

IlpHBOaHTCH 
b cnHCKax 
OXpaHHeMHX 
pacTeHHH 

Iris acuti/oba 


+ 

+ 

I aphylla 



+ 

I. bloudowii 

A3ac, THrepemaiH 


+ 

I. ensata 

JIa30BCKHH 

+ 

+ 

I. glaucescens 


+ 


I. halophila 



+ 

I. humilis 

A3ac, BaHxajio-JIeHCKHH, BaHKajibCKHH, 


+ 


Eapry3HHCKHH, Coxohzihhckhh, 




CipjOKaMeHT, YBcyHypcKHH 



I. ivanovae 1 


+ 


I. lactea 

flaypcKHH 


+ 

I. loczyi 

YBcyHypcKHM 

+ 


I. ludwigii 


+ 


I. maackii 



+ 

I. notha 

CTpHXCaMeHT 

+ 

+ 

I. pallasii 


+ 


I. pineticola 



+ 

I. pontica 



+ 

I. potaninii 

flaypcxHH 



L pseudonotha 



+ 

I pumila 

rajiHHbH Topa, XHryjieBCKHH, AcTpaxaH- 

+ 

+ 


CKHH, XonepCKHH 



I scariosa 

AcTpaxaHCKHH, XonepcxHH 


+ 

I setosa 

JIa30BCKHH, OjieKMHHCKHH 



I. tigridia 

flaypCKHH, KaryHCKHH, C0X0H,aHHCKHH 

+ 

+ 

I. timofejewii 


+ 

+ 

I. uniflora 

JIa30BCKHH 



I. ventricosa 


+ 

+ 

I. vorobievii 


+ 

+ 

1. laevigata 

BaHKajibCKHH, Bapry3HHCKHH, Eojibinexex- 

+ 

+ 


UMpcKHH, Bhthmckhh, 3chckhh, Ke^poBaa 




Ila^b, JIa30BCKHH, CoXOHflHHCKHH, CHXO- 




T3-AjIHHCKHH, XHHraHCKHH, OjieKMHH¬ 




CKHH 



I. pseudacorus 

UeHTpajibHO-jiecHOH rocyzjapcTBeHHMH, 


+ 


HlDKHe-CBHpCKHH, P^eHCKHK 



I. ruthenica 

A3ac, Eapry3HHCKHH, BaHKajibCKHH, BaMa- 

+ 

+ 


jio-JIeHCKHH, KaTyHCKHH, CtojiBbi, Caa- 




HO-UIymeHCKHH, THrepeHKHH, LJempajib- 




hochBhpckhh 



I sanguinea 

CoXOHflHHCKHH 

+ 

+ 

I sibirica 

BHCHMCKHH, IIOJIHCTOBCKHH 

+ 

+ 

I. tenuifolia 

flaypcKHH, XonepcKHH 

+ 



Bee BH^bi Iris cjmopbi Pocchh npe^CTaBJiHioT HHTepec juiz HHTpoflyxijHH h cejieximn, 
npaKTHHecKH Bee BbipamHBaioTCfl b cajjax, 6ojibiHHHCTBO H3 hhx HcnbiTaHbi c nojioxcHTejib- 
hmmh pe3yjibTaTaMH. BHanajie BBe^eHne hphcob b xyjibTypy hochjio xojuiexijHOHHbiH xa- 
paKTep (xax h ajia 6oJibiHHHCTBa apyrnx pacTeHHH) h hmcjio uejibio xa k 3HaxoMCTBO c pa3- 
Hoo6pa3neM npHpoflHbix cJ)opM, Tax h nepBHHHoe HcnbiTaHne pacTeHHH. no3,zmee npn 
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HHTpoflyKijHH Bejioct fleTajibHoe H3y*ieHHe 6HOJiorHH pacreHHH. B Harne Bpevw n;e- 
jieHanpaBJieHHOCTb xoMiuiexTOBaHHa xoJuiexijHH Bee 6onee h 6onee npHo6peTaeT npnpo- 
flooxpaHHoe 3HaneHHe (Fojiobkhh, 1981). 

B Pocchh «KacaTUbi» BbipamHBajiHCb eme npn nape Ajiexcee MnxaHJiOBHHe b 1673 r. 
b H3Mapui0BCK0M cafly, nofl Mocxboh (Perejib, 1896), h b 1685 r. ohh pocjih b BepxoBOM 
cafly, ycTpoeHHOM b KpeMJie npH xopoMax 13-jieTiiero aapa IleTpa (Bep3HJiHH, 1965). 
IlepBbie ate CBefleinra o BHflax pofla Iris b KaTajiorax noaBJiaioTCfl HaHHHaa c cafla T. fleMH- 
AOBa b CojmxaMCxe (JlenexHH, 1771), no3ate y II. fleMHflOBa b MocxBe (Pallas, 1781; fle- 
mhaob, 1786) h rpacjia A. Pa 3 yMOBCKoro b ropeHKax (Fischer, 1812). Bonee 200 JieT 5 BH¬ 
flOB Iris (/. aphylla , /. halophila , /. pseudacorus , I. pumila , I. sibirica ), npoH3pacTaiomHx b 
Pocchh, noKa3bmaK)T ycTOHHHBbie pe3yjibTaTbi b HHTpoflyxuHH xax b Hameii crpaHe, Tax h 
3a pyOeacoM. Y othx hphcob Bbicoxaa ceMeHHaa npoflyxTHBHOCTb, ohh BOBjieneHbi b cenex- 
UHK) H HIHpOKO HCnOJIb3yiOTCH B 03eJieHCHHH TOpOflOB H nOCeJIKOB. 

B IIoMOJiorHHecKOM cajjy 3. PereJia (KaTanoni..., 1876) b C.-IleTep6ypre 3 a 54 rofla (ao 
1917 r.) 6buio coOpaHo h Hcm>rraHO b otxpmtom rpyHTe 212 TaxcoHOB hphcob (86 bhaob h 
126 pa3HOBH#HOCTeH), b tom HHCJie 26 pa3HOBHflHOCTeH I. pumila. 3tot bha h ero xyjibTH- 
Bapbi ao chx nop BbipaiUHBaioTCfl bo mhothx OoTaHHHecxHx h nacTHbix caflax. Bonee 
100—150 JieT Ha3afl 6bniH BBefleHbi b HHTpoflyxuHio h flaBajiH nojioatHTejibHbie pe3yjibTaTbi 
BHflbi I. bloudovii, I. ensata , I. humilis , /. laevigata , I. ruthenica , I. setosa. flo chx nop ohh 
xyjibTHBHpyioTCfl bo MHorax caflax h nHTOMHHxax. Toma ate 6buiH BBefleHbi b xyjibTypy 
I. furcata , /. pallasii , I. pontica , I. tenuifolia, I. ventricosa , ho no pa3HbiM npHHHHaM b bbi- 
panjHBaHHH hx H3BecTHbi 3HaHHTejibHbie nepepbiBbi. 

HajiaacHBaHHe xoopflHHauHH pa6oT h coTpyflHHHecTBa Meatfly OoTaHHnecxHMH caflaMH 
no3BOJiHjio ocymecTBHTb nyOjinxauHio CBefleHHH no bccm xyjibTHBnpyeMbiM peflXHM h hc- 
ne3aiomHM BHflaM npnpoflHOH cjmopbi CCCP (Peflxne..., 1983). flaHHbie no HHTpoflyxuHH 
hphcob b OoTaHHnecxHx caflax CCCP (PacTeHira..., 1961; HHTpoflyxuHa..., 1979), a Taxate 
CTaTbH OTflejibHbix aBTopoB (KHnyHOB, 1909; TaBpKAeHxo, 1959; PoflHOHeHxo, 1977; UleB- 
neHxo, 1980, 1986; MnpoHOBa, 1982; JIonaTHHa, 1995; 3HHOBbeBa, 2000; PaxHMOBa, 
2000) no3BOJiHJiH HaM ouemm> b flejiOM htoth HHTpoflyxuHH HpncoB b Pocchh (Ta6ji. 3). 
H 3 36 BHflOB (J)Jiopbi Pocchh oneHb BbiHOCJiHBbi b xyjibType 10 bhaob: I. ensata, I. halophila, 
/. humilis, I. laevigata, I. pseudacorus, I. pumila, I. ruthenica, I. sanguinea, I. setosa, I. si¬ 
birica. Ohh H3BecTHbi b xyjibType 6ojiee 100—150 JieT, BbipamHBajiHCb c xoponiHMH noxa- 
3aTejmMH bo mhothx caflax pa3JiHHHbix peraoHOB. B xyjibType He H 3 yneHbi 4 BHfla: no oaho- 
My BHfly — I. pineticola — CBeflemra no BBefleHHio b xyjibTypy He HaHfleHbi, a 2 BHfla — 
I. loczyi h I. vorobievii — npn HHTpoflyxuHH HeflocTaTOHHO H3yneHbi, Tax xax hmciotch 
T pyflHOCTH npn hx BbipauiHBaHHH. HeflocTaTOHHO H3yneH b xyjibType h I. ivanovae. 3tot 
BH fl, OnHCaHHblH B. flopOHbXHHbIM B 1987 r., BbipaiflHBaJICfl TOJlbXO B HHTHHCXOM 6oTaHH- 
necxoM cafly (flaiiHbie nocaflOHHoro atypHajia — xypaTop T. 3HHOBbeBa), rfle c 2000 r. uBe- 
TeT h njioflOHOCHT. IIohth He npHBJiexajiHCb b caflbi h Majio H3yneHbi I. acutiloba, I . glau- 
cescens, I. ludwigii, I. pallasii, I. pontica, I. potaninii, I. scariosa, I. tigridia, I. timofejewii. 
Kaatflbin H3 hhx HcnbiTbreajicfl b 1—2 OoTaHHHecxHx caflax, ho pe3yjibTaTbi BecbMa npoTH- 
BopenHBbi, a pacTeHHa HexoTopbix H3 othx bhaob ObiCTpo BbinaflajiH. Bee ocTajibHbie BHflbi 
BbiHOCJiHBbi B xyjibType, HO HIHpOXO He HCHblTblBaJlHCb. 

Heo6xoflHMbie Mepbi oxpaHbi 

CpaBHHBaa flaHHbie no peajibHOH oxpaHe bhaob pofla Iris b 3anoBeflHHxax h npefljioate- 
hhh no oxpaHe bhaob pofla, noMenieHHbix b pa3JiHHHbie cnncxH oxpaiweMbix pacTeHHH, a 
Taxate oueHHBaa coctohhhc nonyjiauHH xaatfloro BHfla b npeflejiax Pocchh c pe3yjibTaTaMH 
HHTpOflyKflHH BHflOB B pa3HbIX 6oTaHHHeCXHX Caflax, MbI MOateM 3HaHHTeJIbHO yTOHHHTb H 
HeoOxoflHMbie Mepw oxpaHbi xaatfloro H3 bhaob pofla b Pocchh. 

Bnflbi, 6e3ycjiOBHO 3acjiyatHBaiomHe nepBoonepeflHOH oxpaHbi BCJieflCTBHe hx oco6oh 
ueHHOCTH, Haxoflamneca nofl HenocpeflCTBeHHOH yrpo30H Hcne3HOBeHHa H3 cocTaBa cJjjio- 
pw Pocchh (hjih Bcero Mnpa), — I. acutiloba, /. klattii, I. timofejewii, I. vorobievii. Bee 
4 BHfla He oxpamnoTCfl hh b oahom 3anoBeflHHxe (xoth ohh xpoMe I. klattii BXjnoneHbi b 


113 



TABJIHUA 3 

Pe 3 yjibTaTbi hhtpoaykuhh hphcob b 6 oTaHH 4 ecKHx cajjax Pocchh 


Bhjh 

npOflOJDKHTejIb- 
HOCTb KyjILTHBH- 

poBaHHH (b ro/jax) 

Topofla 

HajiHHHe 

njioaoHoineHHa 

YHacrae b 
cejieioiHH 


Bujibi, oneHb BbiHOCJiHBbie b KyjibType 


I. ensata 

120 

B, B, M, H, C, CII6, H 

+ 

+ 

I. halophila 

220 

B, M, h, cna, y, V 

+ 


I. humilis 

190 

E, M, H, Cn6, *1 

+ 

+ 

I. laevigata 

150 

E, B, M, H, CF16, H 

+ 

+ 

I. pseudacorus 

220 

B, M, H, C, cn6, y, H 

+ 

+ 

I. pumila 

220 

m, c, cne, y, h 

+ 

+ 

L ruthenica 

130 

E, M, C, 016, H 

+ 

+ 

I. sanguinea 

60 

B, H, C, CII6, y, H 

+ 

+ 

I. setosa 

150 

B, H, C, CII6, y, H 

+ 

+ 

I. sibirica 

220 

B, H, C, cn6, V 

+ 

+ 


Bhabi, BbiHOCJiHBbie b KyjibType 


/. aphylla 

190 

M, CII6, H 

+ 

I. biglumis 

160 

C1I6, H 

+ 

I. bloudowii 

150 

M, H, CII6 

+ 

I. furcata 

180 

M, c, cne 

+ 

I. klattii 

50 

M, c, cn6 

+ 

/. lactea 

30 

CI16, H 

+ 

I. maackii 

20 

cno 

+ 

I. notha 

160 

C, CII6 

+ 

I. oxipetala 

120 

B, M, cn6 

+ 

I. pseudonotha 

25 

c, cne 


/. ruthenica subsp. 
brevituba 

120 

M, cn6 

+ 

I. tenuifolia 

190 

M, 016, H 


/. uniflora 

50 

M, cn6, H 

+ 

I. ventricosa 

220 

M, H 

+ 


Bwibi, HeycTOH'iHBbie b KyjibType 


I. acutiloba 

120 

cne 


I. glaucescens 

20 

B, H 


I. ludwigii 

30 

B, CII6 


I. pallasii 

190 

H 

+ 

I. pontica 

120 

M, c, cn6 


I. potaninii 

10 

B, *1 


I. scariosa 

150 

M, 016 


I. tigridia 

150 

E, H, H 


/. timofejewii 

40 

cne 



+ 

+ 


+ 


+ 


+ 


+ 

+ 

+ 

+ 


npHMenaHHe. MecTa KyjibTHBHpoBaHHfl BHaoB poaa Iris b KOJUieiajHflX SoTaHHMecKHx ca# 0 B b ropojiax: B — 
EapHayji, B — Bjia^HBocTOK, M — MocKBa, H — HobochShpck, C116 — CaHKT-rieTep6ypr, C — CTaBponojit, y — 
Y4>a, H — Hina. 


KpacHyio KHmy PCOCP). 2 BH^a — I. acutiloba h I. timofejewii — OKa3ajiHCb TpyflHbiMH 
Hjw KyjibTypbi, a I. vorobievii noica He^ocTaTOHHO H3yneH b HHTpo,ayKijHH. H jihuib I. klattii 
b KyjibType ycTOHHHB. Cjie^oBaTejibHO, BO-nepBbix, Heo6xo,ziHMO noflo6paTb ^jih Bcex sthx 
BH flOB npHeMJieMyio cfiopMy oxpaHbi b npHpo^Hbix MecTOo6HTaHnax nyTeM opraHH3auHH 

«MHKp03an0Be^HHK0B»-60TaHHHeCKHX 3aKa3HHKOB HJIH OXpaHHCMblX naM5ITHHKOB npH- 

po^bi b cooTBeTCTByiomHX cy6T>eKTax Pocchhckoh Oe^epauHH. Bo-BTopbix, jjjm 2 bh^ob, 
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HeycTOHHHBtix b KyjiBType (/. acutiloba h I. timofejewii), cjie^yeT npoAOJixcaTB HcnBiTamai 
HCKJiioqHTejiBHO noceBOM ceusm (a He nepeHOcoM pacTeHHH H3 npHpoAM b KyjiBTypy), juiz 
I. klattii cjie^yeT opraHH30BaTB 2 — 3 nHTOMHHKa b KyjiBType b HaH6ojiee noAxoAflmnx 
ycjioBHax — njm ycieopeHHoro pa3MHOxeHna, juisi I. vorobievii — npcmecTH HcnBiTaHHx b 
KyjiBType. Ho, xpoMe Toro, ajm 2 HeycTOHHHBBix bhaob cjie^yeT nonpo6oBaTB pa3MH0xce- 
HHe in vitro. 

Bhabi, Taxxce objiaAaiomHe oco6oh uchhoctbk) BCJieACTBHe hx y3Koro pacnpocTpaHe- 
hhx h hh3koh hhcjichhocth ocoben, — I. biglumis, I. furcata, I. ivanovae, I. ludwigii, 
I. maackii, I. oxypetala, /. scariosa, /. tigridia. 3th bhabi bojiBinen hbctbio Toxce He oxpa- 
H5HOTCH b 3anoBe,aHHKax. OxpaHHioTCH jihhib I. scariosa (AcTpaxaHCKHH h XonepcKHH 3a- 
noBeaHHKH) h I. tigridia (flaypcKHH, KaTyHCKHH h Coxohahhckhh 3 anoBeAHHKH). CjieAO- 
BaTejIBHO, AJI5I Bcex OCTaJIBHBIX BHAOB Taxxe HeoGxO^HMBI npHeMJieMBie (JlOpMBI OXpaHBI B 
npHpoflHBix MecTOo6HTaHHax. 3aMeTHM, hto H3 Ha3BaHHBix bhaob /. maackii HeAOCTaTOHHO 
H3yneH b CHCTeMaTHnecKOM othouichhh. EojiBinax nacTB sthx bhaob ycTOHHHBO KyjiBTHBH- 
pyeTca h 3a npe^ejiaMH hx apeajia, noaTOMy cjie^yeT C03AaBaTB b 6oTaHHnecKHx ca^ax hx 
KyjiBTypHBie nonyjixuHH h nojiynaTB ccmchhoh MaTepnaji m* AajiBHeHiiiero pacnpocTpaHe- 
hhh pacTeHHH b KyjiBType. Ho HeycTOHHHBBi b KyjiBType I. scariosa h I. tigridia, h noaTOMy 
cJieAyeT npoAOJixcaTB nonBiTKH pa3BeAeHH£ hx ceMeHaMH. Oco6eHHO Baxaio opraHH30BaTB 
npoAOJixceHHe HcnBiTaHHH b KyjiBType (tojibko noceBOM ccmah) I. ludwigii, oneHB pe^Koro 
BH^a (JxnopBi Pocchh h Boctohhoto Ka3axcTaHa, h bboahtb b KyjiBTypy I. ivanovae KaK xch- 
bbimh pacTeHHHMH, TaK h noceBOM CCMAH. 

Bhabi, npejjCTaBJunomHe uchhoctb BCJieACTBHe orpaHHneHHoro pacnpocTpaHeHHH 
b npejjejiax Pocchh, — I. aphylla, I. glaucescens, I. loczyi, /. notha, I. pallasii, I. pineticola, 
I. pontica, I. pseudonotha , /. ruthenica subsp. brevituba, I. uniflora, I. ventricosa. Tojibko 3 
H3 hhx oxpaHiiioTCH b 3anoBeAHHKax: I. loczyi (Y6cyHypcKHH 3anoBejjHHK), I. notha (CTpH- 
xaMeHT) h /. uniflora (JIa30BCKHH 3anoBejjHHK). 2 nepBBix BHjja h eme 3 — I. glaucescens, 
I. pallasii h I. ventricosa — bkjhohchbi b pa3JiHHHBie peraoHariBHBie KpacHBie khhth. Ha 
Ham B3m5iA, b nepByio onepeAB hco6xoahm kohtpojib 3a coctohhhcm nonyjniuHH Bcex bh¬ 
aob 3toh KaTeropHH. EojiBinaa nacTB bhaob b KyjiBType ycTOHHHBa, ho He HcnojiB30BajiacB b 
cejieKUHOHHBix paboTax, 3a HCKJHoneHHeM /. aphylla h I. uniflora. Bhabi I. loczyi h I. pineti¬ 
cola, KOTopBie He H3yneHBi b KyjiBType, h bhabi, noKa3BiBaiomHe HeycTOHHHBBie pe3yjiBTaTBi 
(I. glaucescens, L pallasii h I. pontica), cjiejjyeT npoaojixcaTB KyjiBTHBHpOBaTB b pa3JiHHHBix 
6oTaHHnecKHx ca,aax nyTeM noceBa ccmzh. Hto xce KacaeTca KaBKa3CKoro simeMHKa I. pse¬ 
udonotha, to BecBMa HeobxojjHMO co3,aaHHe oxpaiweMBix naMHTHHKOB npHpo^Bi b CTaBpo- 
nOJIBCKOM Kpae. 3T0T BHA nOKa3BIBaJI yCTOHHHBBie pe3yJIBTaTBI KyJIBTHBHpOBaHHH C BBICO- 
koh ceMeHHOH npoayKTHBHOCTBio He tojibko b 6oTaHHHecKOM ca^y r. CTaBpOnOJIH, HO H B 
C.-neTep6ypre, nosTOMy xcejiaTejiBHO npo^ojixcHTB HcnBiTaHHe (noceBOM ceMXH) h b ,apy- 
thx peraoHax. 

Bh^bi, HHCJieHHOCTB kotopbix coKpamaeTca b npejiejiax Bcero (nacTo jjocTaTOHHO 06 - 
uinpHoro) apeajia BCJie^cTBHe xo3HHCTBeHHOH jiexTejiBHocTH nejiOBeKa: I. ensata, I. halo- 
phila, I. lactea, I. potaninii, /. pumila, I. setosa. Bee ohh, KpoMe I. halophila, oxpaHaiOTCH b 
3anoBeAHHKax, a 2 — I. ensata h I. pumila — bkjhohchbi b KpacHyio KHHry PCOCP. Eojib- 
rnax nacTB sthx bhjiob ohchb BBiHOCJiHBa b KyjiBType h 3a npe^ejiaMH hx ecTecTBeHHBix ape- 
arioB, bo mhothx 6 oTaHHHecKHx ca^ax yxce cymecTByioT KyjiBTypHBie nonyjixuHH. Cjie^yeT 
HcnojiB30BaTB 6 oraTBiH ceMeHHOH MaTepnaji jma 6 ojiee uinpoKoro pacnpocTpaHeHHa bhjjob 
b KyjiBType. BaxcHO npo^ojixcHTB H 3 yneHHe h pa3Be,aeHHe ceMeHaMH I. potaninii, TaK KaK b 
K yjiBType oh noKa3BmaeT HeycTOHHHBBie pe3yjiBTaTBi. CjiejiyeT yBejiHHHTB hhcjio KyjiBTyp- 
hbix nonyjixuHH jjByx HCKJHOHHTejiBHO jieKopaTHBHBix bhaob — I. ensata h I. setosa, koto- 
pBie nojiB3yK)Tcx 6 ojibihhm cnpocoM y cejieKUHOHepoB 3a pybexcoM. 

Bh^bi, meiiiiBie TeM, hto ohh ihhpoko pacnpocTpaHeHBi, xoporno h b TeneHHe othtcjib- 
hoto BpeMeHH H3yneHBi b KyjiBType, ho yx3BHMBi no pajiy bnojiorHHecKHx h 3KOJiorHnecKHx 
cbohctb — I. bloudowii, I. humilis, /. laevigata, I. pseudacorus, I. ruthenica, I. sanguinea, 
I. sibirica, /. tenuifolia. Bee ohh oxpamnoTCfl b 3anoBejjHHKax. 5 bhaob BKjnoneHBi b perao- 
HajiBHBie KpacHBie khkih. Bee bhabi bbihocahbbi b KynBType, noKa3BiBaa ycTOHHHBBie pe- 
3yjiBTaTBi h 3a npeAeJiaMH cbohx ecTecTBeHHBix apeajiOB, h, KpoMe I. halophila h I. tenuifo- 
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lia, iiiHpoKo HcnojiB3yioTCH b cejieKUHH KaK b Hauieii cTpaHe, TaK h 3 a py6eacoM. 06 hjihc 
ocoben b qacTH nonyjiHUHH bh^ob 3HawreJibH0 coKpamaeica, nosTOMy BaacHO npoKOHTpo- 
jmpoBaTb hx cocTOHHHe b npHpo,ae y Bcex bh^ob stoh KaTeropHH h o6ecnewrb oxpaHy ot- 
aejibHbix nonyjMUHH fljia paciHHpeHHii cejieKUHOHHbix pa6oT. 

B hhcjio 0 T,aejibHbix oxpaHHeMbix nonyjwuHH bh^ob stoh rpynnbi aojiacHbi bohth nony- 
jlhijhh Ha rpaHHuax apeana (HaH6ojiee ceBepHbie h hjih HeKOTOpbix bh^ob HaH6ojiee loacHbie 
h BocTOHHbie), ho rjiaBHoe Te nonyjMUHH, r,n;e tot hjih hhoh bha flaeT HaH6ojibuiHH pa3Max 
H3MCHHHB0CTH nO TBKHM npH3HaKaM, KaK IJBCTOBafl raMMa OKpaCKH UBeTKOB, KOJIHHeCTBO 
ilBeiKOB h i|BeT0H0CHbix no6eroB, nmpuHa jihctbcb, HajiHHHe noKpacHeHHfl CTebjien h jih- 
CTbeB h t. UlnpoKO pacnpocTpaneHHbie bhubi po,aa, KOTOpwe Ha TeppHTopHH Pocchh 
ocbohjih 6ojiee pa3HOo6pa3Hbie THnw MecTOobHTaHHH, neM b apyrnx CTpaHax (HanpHMep, 
/. laevigata , I. pseudacorus , I. ruthenica , I. sanguinea , I. sibirica ), flOJiacHbi pa3B0,aHTbC5i He 
TOJibKO b 6oTaHHnecKHx ca^ax, me kojimhcctbchho TpyuHO obecneHHTb cymecTBOBaHHe 
KpynHOH ycTOHHHBOH nonyjmuHH, ho h b cneuHajibHbix nHTOMHHKax. 

FIocKOJibKy Bee bh^bi (fmopbi Pocchh npe^CTaBJiaioT HHTepec njm HHTpoayKUHH h ce- 
JieKHHH, a 60 JIbIHHHCTB 0 H3 HHX HCLIblTaHbl B KyJIbType C nOJIOXCHTeJIbHbIMH pe3yJIbTaTaMH, 
moxho c^ejiaTb BbiBOfl, hto onaceHne Bbi3biBaiOT tojibko Te bh^bi, KOTopwe y»3BHMbi b npn- 
po^e h noKa3biBaioT HeycTOHHHBbie pe3yjibTaTbi b KyjibType. Jljisi hx coxpaHeHHa npeame 
Bcero Heo6xo,aHMo co3naHHe cneayiomHx $opM oxpaHbi. 

1. BbmejieHne ynacTKOB no# 3anoBe,aHbie TeppHTopHH jjj ih cjieflyiomHX pe^KHx h cjia6o 
H3yHeHHbix b HHTpo,ayKijHH BH^OB, HyamaiomHXCfl b oxpaHe, b nepByio onepejotb b npHpofl- 
hbix MecTOo6HTaHH^x, c nocjie^yiomHM BBe^eHHeM b KyjibTypy: /. acutiloba , /. ivanovae , 
I. ludwigii , I. timofejewii, I. vorobievii. 

2. YcTaHOBJieHHe nepno^HHecKoro kohtpojm 3 a coctoahhcm nonyjiauHH 6ojibuiHHCTBa 
bhaob b npnpofle, a Taxace c6op 6ojiee nojiHOH HH^opMaipm o pacTeHHax, BCTpenaiomHXCfl 
Ha 3anoBeOTbix TeppHTOpnax. 

3. IlpOBe^eHHe HHTpOflyKUHOHHblX HCnbITaHHH C HCn0JTB30BaHHeM B CeJieKUHH flHKO- 
paCTymHX BHflOB HpHCa B CB513H C IHHpOKHM CnpOCOM Ha flCKOpaTHBHbie BHflbl CO CTOpOHBI 
3apy6eacHbix cejieKUHOHepOB. 

4. BBe^eHHe b KyjibTypy cjia6o H3yneHHbix bh^ob /. acutiloba , /. ivanovae , /. loczyi, 
I. ludwigii, I. potaninii , I. pontica , I. ruthenica , I. ruthenica subsp. brevituba , I. timofejewii , 
I. uniflora , /. vorobievii , a Taxace nponaraHjjHpOBaHHe Hcnojib30BaHH5i b cejieKUHH bh^ob, 
npetfCTaBJDHOmHX 0 C 06 bIH HHTepec njl% C03^aHH^ pa3JIHHHBIX (})OpM. 3THMH BH^aMH 5IBJIfl- 
iotch: I. tigridia , objia^aiomHH npHHTHbiM apOMaTOM h hhthhctbim ijbctkom; I. tenuifolia , 
KOTopbiH HHTepeceH jyia BbiBe,aeHHa c})opM, ycTOHHHBbix k xpaHHe 3acymjiHBbiM ycjiOBHaM; 
/. lactea — ajhi noJiyneHHa (J)OpM, ctohkhx k 3acojieHHio, h /. glaucescens — jjj m C03,aaHHa 
KaK 3aCyX0-, TaK H COJieyCTOHHHBBIX (J)OpM HpHCOB. 

5. PacniHpeHHe ceJieKi|HOHHOH paboTbi c I. bloudowii, /. ensata , I. humilis , I. laevigata , 
I. pumila , /. ruthenica , I. sanguinea. Bee ohh npeacTaBJiflioT HHTepec m* co3,aaHHH xojio- 

JJOCTOHKHX COpTOB. 
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SUMMARY 

36 species and 1 subspecies of Iris occurring in Russia are characterized. Their conservation both 
in nature and under cultivation is analysed. Measures and ways of conservation are proposed for a 
number of rare species, with account of peculiarities of their distribution and results of introduction 
into cultivation. 
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B 2003 r. ncnojiH5ieTC5i 40 JieT aKTHBHOH TpyaoBOH neflTejibHOCTH BHKTopa BacHJibeBH- 
na TyraHaeBa, npocjieccopa YaMypTCKoro rocyaapcTBeHHoro yHHBepcHTeTa (r. HaceBCK), 
KOTopbiH xoporno H3BecTeH cpe,zm reoOoTaHHKOB, 3THorpa(j)OB h apxeojioroB xax cneuna- 
jihct b oOjiacTH arpocJ)HTOueHOJiorHH, JiyroBe,aeHH5i, sKOJioraH, 3THo6oTaHHKH, o6meH 6 ho- 
JioraH h HCTopHH cejibCKoro xo3HHCTBa. B XaMypTCKOH PecnyOjiHKe (YP) ero 3HaiOT xax 
opraHH3aTopa pa3JiHHHbix npoeKTOB b Hapo^HOM o6pa30BaHHH, necHOM xo35iHCTBe, npwpo- 
^ooxpaHHOH aeHTejibHocTH, Kax nonyjDippmTopa 6oTaHHHecKHX h SKOJioraHecKHx 3Ha- 
hhh. Bhktop BacHJibeBHH — 3acnyxeHHbm aea- 
Tejib HayKH yflMypTCKOH ACCP (Hbme YmnypT- 
ckoh PecnyOnHKH) (1980) h Pocchhckoh 
O eflepaijHH (1993), JiaypeaT TocyaapcTBeHHOH 
npeMHH YP (1993, 2001) h npaBHTejibCTBa YP 
(1999), Otjihhhhk Bbicmen niKOJibi. B 2002 r. 

HarpaayjeH Me^ajibio «3a BKJiaji, b Haarie^ne Ha- 
po^oB Pocchh». 

B. B. TyraHaeB po^HJica 28 c^eBpajia 1941 r. b 
c. AjiHauiH AjiHauiCKoro p-Ha YuMypTCKOH 
ACCP b y^MypTCKOH KpecTbHHCKOH ceMbe. 

B 1958 r. oh okohhhji AjmamcKyio cpenHioio 
uiKOJiy, b 1963 r. —YaMypTCKHH rocyaapcTBeH- 
hhh ne,aarorHHecKHH HHCTHTyT. Eme b uikojib- 
Hbie roflbi oh Hanan yBJieKaTbca pacTeHHflMH h 
CT an coOnpaTb repOapHH, a b cTyaeHHecKHe 
ro^bi hm 6bura c^ejiaHbi HOBbie jsjiz TeppHTopHH 
YaMypTHH (|)JIOpHCTHHeCKHe HaXO,I(KH. CTy^eH- 
tom B. B. TyraHaeBbiM 6buia C03flaHa opHra- 
HajibHan KJiaccH(j)HKaij(H5i apeanoB pacreHHH, 

BnocjieacTBHH ony6jiHKOBaHHaa b acnHpaHT- 
ckom c6opHHKe HayHHbix Tpy^OB Ka3aHCKoro 
rocy^apcTBeHHoro yHHBepcHTeTa (Kry). 

B 1963 r. oh Hanan paOoTaTb accncTeHTOM b 
y^MypTCKOM ne^HHCTHTyTe h b CBoen npo^ec- 
cHOHajibHOH aeHTejibHOCTH npomeji Bee ochob- 



(4 


Bhktop BacHJiteBHH TyraHaeB Ha XI 
fleueraTCKOM ci>e3fle PyccKoro 6oTaHHHecKoro 
obmecTBa (21 aBrycTa 2003 r., EapHayn). 

Ooto K. T. TKaneHKO. 


119 


Htie By30BCKne CTyneHH ao npopeKTopa YzjMypTcxoro rocyHHBepCHTeTa, ot jjoijeHTa, aexa- 
Ha h 3aBe^yiomero xacJjeapoH. B 27 JieT oh CTaji xanmmaTOM HayK, a b 37 — aoxTopoM 
HayK. B CBoe BpeMa oh 6bui b YaMypTHH caMBiM mojioabim floxTopoM HayK. 

B 1964 r. B. B. nocTymtrc b acnnpaHTypy Ka3aHCKoro yHHBepcHTeTa h Hanan bbhioji- 
rniTb HccjieflOBaHHH noa pyKOBo^CTBOM H3BecTHoro yneHoro, npo^eccopa M. B. MapKOBa. 
KaimjmaTcxaa anccepTauHa B. B. 6Buia nocBameHa HccJieaoBaHHio 3axoHOMepHOCTeH 
(J)JiopBi h JiyroBoii pacTHTeJiBHocTH noiiM peK y^MypTHH. B jiHccepTaijHH BnepBBie b oTene- 
CTBeHHOH HayKe Ha ocHOBe xojiHHecTBeHHBix xapaKTepncTHK 6Buia noKa3aHa 6oTaHH- 
xo-reorpa^HHecxaa cneuHcJmxa $Jiop noHM KpynHBix, ManBix h cpe^HHx pex. H b jjajiB- 
HeiiHieM B. B. TyraHaeB He OTomeji ot «JiyroBOH» TeMaTHKH. B TeneHHe mhothx JieT B03- 
maBjiaeMaa hm xa^eapa 6oTaHHKH h sxojiorciH pacTeHHH npoBOflHJia xo3,zjoroBopHBie 
HCCJieflOBaHHH no HHBeHTapH3aiJHH KOpMOBBIX yrOflHH YflMypTHH. 

C 1967 r. B. B. TyraHaeB Hanaji ocBaHBaTB HOByio jyia ce 6 a HayHHyio TeMaTHKy no H 3 y- 
HeHHio arpo4)HToueH030B. C 6 opBi MaTepnana npoBOflHjiHCB exerojoiHO opraHH3yeMBiMH sx- 
CneflHUHaMH, MapmpyTBI KOTOpBIX nOKpBUIH ryCTOH CeTBK) TeppHTOpHH TaTapHH, YflMyp- 
thh, nacTHHHO Khpobckoh o6ji. h BauiKHpHH. H 3 yneHHe coBpeMeHHoro cocroaHHa arpo- 
aeH030B B. B. TyraHaeB tccho yBfl 3 BiBan c HCTopneH MarepHajiBHOH KyjiBTypBi Mecraoro 
HacejieHHH, nosTOMy oco 6 oe BHHMaHHe oh yzjejiaji aHanH3y 3epHOBBix MaTepnarioB H3 apxe- 
ojioranecKHx naMHTHHKOB. Pe3yjiBTaTBi arporeoOoTaHHnecxHx HCCJiejjoBaHHH 6buih 0606 - 
meHBI B flOKTOpCKOH JJHCCepTaiJHH, MHOrOHHCJieHHBIX CTBTB^X H MOHOipa(|)HH. B 3THX pa- 
6 oTax oh ^eJiaeT psw HHTepecHBix bbibojjob, b hbcthocth no HCTopHH apeBHero 3eMJiejo(e- 
jihh, HaHHHaa c snoxn 6poH3Bi (2500—3000 JieT TOMy Ha3a,a), b CpejjHeM IIoBOJDKBe h 
Cpe^HeM ripeaypajiBe. Mhoto BHHMaHHa b pa 6 oTax B. B. TyraHaeBa yjjejieHO hctophh 3 eM- 
jiejjejiHa b XVI — XIX bb. h nepBBix flecaTHJieTHax XX b., a Taxxce npo 6 jieMaM coBpeMeH- 
Horo cejiBCKoro xo3ancTBa. 

Pe3yiiBTaTBi arpocJwToueHOJiorHHecxHx HccjiejjoBaHHH B. B. TyraHaeBa HaxojjaT npn- 
MeHeHHe KaK b HaynHBix Tpyjjax h yneOHBix pyxoBoacTBax no 6oTaHHHecxoH reo- 
rpacJwH, reo6oTaHHKe, hctophh h 3THorpacJ)HH, Tax h b TeopHH h npaxTHxe cejiBCxoro xo- 
3aiicTBa. B reo6oTaHHxe h 6oTaHHHecxoH reorpac})HH — b pa3flejiax, ocBemaiomHx crpyx- 
Typy, cocTaB, KJiaccHcJjHxamno, panoHHpoBaHHe, reHe3HC, flHHaMtaxy pacTHTejiBHBix 
coo6mecTB; b hctophh — npn ocBemeHHH cejitcxoro xo3ancTBa b npoiiuioM; b st- 
HorpacJwH — b pa3flejie «CejiBcxoxo3aHCTBeHHBiH 6bit HapojjoB ripeaypajiBa h CpejjHero 
rioBOJUKb5[»; b ceni>CK0X035iHCTBeHH0H Hayxe h npaxTHxe cnoco6cTByioT yxpeiuieHHio refc- 
6oTaHHHeCKHX H SKOJIOrHHeCKHX n03HUHH CpejO[H paCTeHHeBOflOB H arpOHOMOB. B HCCJie- 
AOBaHHax B. B. TyraHaeBa pa3HocTopoHHe ocBemaioTca Bonpocbi hctophh xyjibTypHbix 
h copHBix pacTeHHH h 3acopeHHocTH nojieii; ycTaHOBJieHHbiH hm cocTaB BejjymHx 3aco- 
pHTejien, xapTbi pacnpocTpaHeHHa Kaxfloro H3 hhx h KOJiHHecTBeHHaa xapaxTepHCTHxa na- 
XOTHBIX nOHB n03BOJDHOT npaBHJIBHO IUiaHHpOBaTB MepOnpHSTHH no CHHJKeHHK) 3acopeH- 
HOCTH. 

HejiB 3 a He cxa 3 aTB o jjeaTejiBHOCTH B. B. TyraHaeBa b nonyjiapH 3 auHH HaynHBix 3 HBHHH 
h o ero pa 6 oTe no opraHH3auHH h npoBejjeHHio HaynHBix xoH^JepeHHHH h coBemaHHH, a 
Taxxe H3,aaHHK) TeMaTHnecxHx c6ophhxob. 

B. B. TyraHaeB — aBTop mhoihx HaynHBix, HayHHo-nonyjiapHBix h nonyjiapHBix pa6oT 
(6ojiee 280), b tom HHCJie KHHr win aeTen aomxojiBHoro h ihkojibhoto B03pacTa h jui% ihh- 
poxoro xpyra HHTaTejien. Ilo ero HHHunaTHBe b 1992 r. co3flaH yneOHBiH BH,n;eo(|)HjiBM 
«PacTHTejiBHBiH MHp YflMypTHH». IIpH ero axTHBHOM ynacTHH xax opraHH3aTopa, HaynHo- 
ro hjih maBHoro pejjaxTopa 3a nocJieflHHe ro^Bi bbiuijio HeMajio HHTepecHBix xhht o npnpo- 
fle h HacejieHHH YflMypTHH. 3 to h «IlpHpofla HxceBcxa h ero oxpecTHocTeH», «Poahhkh 
H xeBcxa», «JIeca YflMypTHH», «KpacHaa KHHra YflMypTCKOH Pecny6jiHKH», «YflMypTCxaa 
Pecny6jiHxa: 3HUHKJione ( aHa», «HxceBCKHH npy^» h jjp. B HacToamee BpeMa oh yBJieneH 
co3,aaHHeM 3HHHKJione,aHH «HxceBcx h HJxeBHaHe». B. B. TyraHaeB 6 bui HHHimaTopoM 
9 coBemaHHH h KOH^epeHHHH pa3JiHHHBix ypoBHen no arpo(|)HToueHOJiorHH, sxojioraH, 
(J)JIOpHCTHKe. 

Ectb eme y B. B. TyraHaeBa HaynHoe «xo66h», kotopbim oh b nocJiejjHHe ro^Bi CTaji 3 a- 
HHMaTBca BecBMa cepBe3HO h yjiejiaTB aocTaTOHHO MHoro BHHMaHHa. 3to yBJieneHHe cBa3a- 
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HO C HCCJieflOBaHHHMH (J)yHflaMeHTaJIBHBIX npodjieM npOHCXO^eHHH H 3 B 0 JII 0 UHH JKH3HH, B 
TOM HHCJie paCTeHHH. 

B. B. TyraHaeB H3BecTeH He tojibko xa k yneHBiH, ho h xax npexpacHBiH neuaror h Jiex- 
Top. JlexizHH, HHTaeMBie hm b YflMypTCKOM yHHBepcHTeTe no OoTaHHxe, reorpacJmH pacTe¬ 
HHH, (J)HTOUeHOJIOnm, 3 XOJIOTHH paCTeHHH, HHTepeCHBI my6HHOH BCKpBIBaeMBIX npo6jieM, 
3 KHBOCTBIO noaaHH H JierKOCTBK) BOCnpHHTHH. Hm nOflrOTOBJieHO 6oJIBHIOe KOJIHHeCTBO CTy- 
aeHTOB-flHnjioMHHKOB h 7 xaHUHuaTOB Hayx. 

B. B. TyraHaeB BeueT 6oJiBinyio oOmecTBeHHyio pa6oiy xax npeuceuaTejiB naynHO-Tex- 
HHHecKoro CoBeTa npn KoMHTeTe no oxpaHe oxpyxcaiomeH cpeuBi YP h HaynHO-TexHnne- 
CKoro CoBeTa npn YnpaBjieHHH JiecHoro xo35iHCTBa YP, xax npeuceuaTejiB CoBeTa no 3a- 
iuhtc KaHflH^aTCKHX anccepTanHH (no cnemiajiBHocTH 03.00.16 — « 3 xojion«i», YaTY). 
Oh jiBJiaeTca HJieHOM IIpe3HUHyMa TonoBHoro CoBeTa no Ohojiothh npn MnHHCTepcTBe 06- 
pa 30 BaHHH PO, 3 cpoxa cocto5iji uenyraTOM PbxeBcxoro ropoucxoro CoBeTa HapouHBix ue- 
nyraTOB. 

B. B. TyraHaeB nojiOH chji h TBopnecxHX 3aMBicjiOB. IIoxceJiaeM eMy uajiBHeHurax ycne- 
XOB B ero IUIOflOTBOpHOH fle^TeJIBHOCTH H 3 flOpOBB^! 
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B ahh npa3flHOBaHna 300-JieTHeii roAOBiimHbi ocHOBaHHH C.-neTep6ypra b EoTaHHHe- 
ckom HHCTHTyre hm. B. JI. KoMapoBa (BHH) PAH cocToanacb OAHOAHeBHaa KOH^epeHima, 
nocBHineHHaa 3HanHMbiM co6biTHaM b hctophh neTep6yprcKOH Ootbhhkh. OHa npoBOAHJiacb 
KaK pacniHpeHHoe 3aceAaHHe YneHoro coBeTa BHH, OAHaKO npHBJieKJia He tojibko coTpya- 
HHKOB HHCTHTyra, HO H AOCTaTOHHO IHHpOKHH KpyTJIHU, HHTepecyiOmHXCa HCTOpneH HayKH. 

A. K. CbITHH (BHH PAH) COo6mHJI O 3HaHeHHH JXJIZ COBpeMeHHOH TaKCOHOMHH HKOHO- 
rpa(J)HH pacTeHHH b «Boctohhbix ijeHTypRax» H. X. ByxcOayMa (1693 — 1730) — HaTypa- 
JiHCTa h nyremecTBeHHHKa, nepBoro aeHCTBHTejibHoro HJieHa neTep6yprcKOH AxaAeMHH 
Hayx no 6oTaHHKe, npHmameHHoro H3 TepMaHHH neTpoM nepBtiM. OTKpbiTbie hm b Typ- 
UHH, 3aKaBKa3be H npHKacnHH BHAbl pacTeHHH 6bUIH BaJTHAH 3 HpOBaHf>I K. JlHHHeeM, B TOM 
HHCJie eAHHCTBeHHbiH H3 10 onHcaHHbix ByKc6ayMOM poaob — Ceratocarpus L. ( Chenopo - 
diaceae ). Ero JiaTHHCKHH jo[HarH03 ony6jiHKOBaH b 1-m tomc nepnoAHHecKoro H3AaHH5i 
«Commentarii Academiae...» (1728). 9toh cTaTbe, OAHOBpeMeHHo nepeBej^eHHOH Ha pyc- 
ckhh 3i3biK, npeAuiecTByeT KpaTKHH onepK hctophh 6oTaHHKH (no ByKc6ayMy), cocTaBjmB- 
Hien nacTb MeflHijHHbL Bocxo.ua k yneHHio rnnnoKpaTa, HacneAHe aHTHHHoro 3HaHHa c Te- 
neHHeM BexoB npeBpaTHJiocb b cxojiacTHKy. no Mepe AaHHbix 3HaHHH o MHoroo6pa3HH pac¬ 
TeHHH nepnoOTHecKH npoHexoflHT npoijecc ynopjiAOHeima Ha3BaHHH. HaeHTH(f)HKaHHfl 
pacTeHHH coBepineHCTByeTCR nyreM C03AaHHa ajiropHTMOB Kjiaccm^HKaijHH. Bboahtcr 
nepapxHH TaKcoHOMHnecKHx KaTeropHH: BHAbi, poAbi h KJiaccbi, onpeaejmeMbie cootbctct- 
ByiOmHMH ypOBHHMH npH3HaKOB, H HaKOHeiJ C03flaiOTCR HOBbie BapHaHTbl CHCTeM IjapCTBa 
pacTeHHH. TaKOBbi ocHOBHbie nonoxemm o63opa pa3BHTna 5oTaiiHKH HaKaHyHe jihhhc- 
eBCKHx pecjjopM b H3JioxceHHH neTep6yprcKoro yneHoro. 

H. B. HepKa3bflHoea (CaHKT-neTep6yprcKHH (JjHjmaji HucTHTyra hctophh, ecTecTBO- 
3HaHHfl h TexHHKH PAH (CII60 HHET PAH)) paccxa3ajia o nyreiHecTBHH H. H. Pe^OBCKO- 
ro (1775 — 1807) b CnGnph, coctorbihcm H3 2 3TanoB: b cocTaBe aKaAeMHnecKoro oTpaAa 
nocojibCTBa K). A. ronoBKHHa b KnTan (hiohl 1805 —anpejib 1806) h caMOCToaTenbHoro 
Mapuipyra na KaMnaTKy (Man 1806 —4 )eB P ajIt 1807). no nyTH cjieaoBaHHH H3 Mockbm ao 
H pxyTCKa, a 3aTeM b KaxTy h Ypry, PeAOBCKHH npoBOAHJi SoTaiiHHecKHe Ha&moAeHHx, co- 
6npaji pacTeHHH h ceMeHa, oTnpaBJiaa kojutckahh b neTepdyprcKyio AH. Cobmcctho c 
M. AaaMcoM hm 6bmo o6cneAOBaHo no6epexcbe 03. EaHKaji. B nncbMe k rpacjjy A. K. Pa3y- 
MOBCKOMy hoapo6ho onncaHbi o6HapyxceHHbie BOKpyr BaHKajia pacTeHHa, cpeAH hhx yno- 
MRHyr h «KOCMarbiH ropoxoBHHK» ( Caragana juhata). nocjie Heyaann nocojibCTBa PeAOB- 
ckhh HaMeran Mapuipyr, paccHHTaHHbin Ha 3 roaa: BocTOHHaa Ch6hpb, KaMHaTKa, Ilian - 
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Tapcraie, AjieyrcKHe h KypmiBCKHe ocTpoBa, CaxajiHH. 3 th iuiaHti He 6 buih peajiH30BaHBi 
H3-3a rnOejiH yneHoro npH hchchbix o6cT05rrejiBCTBax. IIoflroTOBKa k hobomy nyTemecT- 
bhk) Hanajiacb bcchoh 1806 r. b r. HpxyTCKe. Bonpoc 06 HccJieaoBaHHH KaMHaTKH xax 
npe^nojiaraeMoro panoHa H3yneHHa, no-BH^HMOMy, paccMaTpHBajica eme ro OTi>e3jo[a Pe- 
flOBCKOrO B CH6Hpb, O HeM CBH^eTeJIbCTByiOT OCTaBIHHeca HHCTpyKHHH, KapTBI, CIIHCKH 
khht. Yhchbih oOcjieflOBaii AnflaHCKHH xp., no6epexte Oxotckoto Mopa. Co6paHHBie koji- 
JieKIJHH paCTeHHH, MHHepaJIOB, ByjTKaHHHeCKHX o6pa3UOB, pbl6, <OKHBOTHOpaCTeHHH» 
6 buih OTnpaBJieHBi b C.-IIeTep6ypr b Axa^eMHio Hayx. Bonpoc o jihhhom h sKcneflHimoH- 
hom HMymecTBe Pe^oBCKoro nocne ero ra6ejra peinajica ro 1833 r. Eahhctbchhoh ero Ha- 
cjie^HHueH ocTaBanacB cecTpa — A. O. EepHHC. Cym>6a ero HayHHoro Hacjie.a.Ha cjioxh- 
JiacB Taxxce HenpocTo. Pa3Hoo6pa3HBie coOparora PeaoBCKoro npoaojixcajiH nocTynaTB H3 
Ch 6 hph eme b 1813 r. HacTBio OoTaHHnecKne KO/meKijHH nocrpaaajiH no nyra b C.-rieTep- 
6ypr, nacTBK) 5 buih pa3po3HeHBi. HanOojiee H3BecTHBi jihctbi, HHKopnopnpoBaHHBie b co- 
CTaB repOapna A#ajiB6epTa UlaMHCco, hto noflTBepxgjaeT cocTaBJieHHaa hm Ha KaMnaTKe 
pacnncxa c nepenHeM KHHr Pe^oBCKoro, b 3 htbix hm Ha «PiopHK» b 1816 r. PyxonncH, nncB- 
Ma h nyreBBie 3aMeTKH PeaoBCKoro nocTymura b apxHB AH. npe/uioxeeHHe KOH(J)epeHUHH 
Axa^eMHH Hayx onyOjiHKOBaTB HanOoJiee HHTepecHBie HaOjnoaeHHa H3 nojieBBix flHeBHH- 
kob yneHoro He ocymecTBRJiocB ro HacToanjero BpeMeHH. JIhhhbih $oim PeflOBCKoro b 
no A PAH TpeOyeT H3yneHH5i. 

H. B. MajibiuieBa (EHH PAH) b aoKJia^e, xacaBuieMCH hctophh bo 3 hhkhobchh 5 i OTe- 
necTBeHHOH JiHxeHOJiorHH, OTMeTHJia BaxHoe 3HaneHHe pa6oT H3BecTHoro neTep6yprcKoro 
Me^HKa h (|)JiopHCTa T. O. CoOoneBCKoro (1741—1807). Ero «Flora Petropolitana...» 
(1799) (pyccxaa Bepcna — «CaHKTneTep6yprcKaa $jiopa», T. 1—2, 1801—1802) H3BecT- 
Ha xax oflHa H3 paHHHX pernoHajiBHBix cbo^ok no bbicihhm pacTeHHSM. OflHaxo He MeHee 
ueHeH BKJiaa CoOojieBCKoro b H3yneHHe jihih aHHHKOB, hto no3BOjnreT CHHTaTB ero ocHOBa- 
TeneM jiHxeHOJioniHecKoro HanpaBJieHHa KpnnToraMHOH 6oTaHHKH b Pocchh h oTo^BHHyTB 
BpeMeHHBie paMKH Ha CToneTHe Ha3a#. HHTepeceH BBi6op BH^OBoro cocTaBa (JmopBi jih- 
UiaHHHKOB (cpeflH KOTOpBIX eCTB BHflBI, BHeceHHBie HBIHe B «KpaCHBie KHHni»), a Taxxce 
TOHHOCTB MOp(|)OJIOrHHeCKHX OnHCaHHH, iJBJUIIOmHXCfl nepBBIMH o6o6meHHflMH HayHHBIX 
(J)aKTOB H TepMHHOJIOrHH B OTCHeCTBCHHOH JIHXeHOJIOrHH. YKa3aHHJI KOHKpeTHBIX nyHKTOB 
MecTOHaxoxmeHHH bhjiob (IlapcKoe Cejio, fly^eprotj) h ap.) aenaioT 3Ty pa6oTy bbxchbim 
HCTOHHHKOM RJIZ H3yHeHH» H3MCHeHHH BO $JIOpe B TCHeHHe 200 JieT. CymeCTBeHHBI RRU- 
HBie no OKOJIOrHH OT^eJIBHBIX BH£OB, HO OCo6eHHO OpnrHHaJIBHBI CBHJ^eTeJIBCTBa 06 HC- 
nOJIB30BaHHH JIHUiaHHHKOB B POCCHH XVIII B. B nHIIty, npHMCHeHHH HX B KpaCHJIBHOM flejie 
h nap(|)iOMepHH, a Taxxce b MejmijHHe h BeTepHHapHH. OieayeT otmcthtb, hto Mnorne H3 
ynoMHHyTBix Co 6 ojicbckhm bhjjob JiHinanHHKOB ceroflH^ HcnojiB3yiOTca b (|)apManeBTHHe- 
CKOH npOMBIIIUieHHOCTH RJIX nOJiyHCHHH aHTH6nOTHKOB. 

B. TejibTMaH (EHH PAH) paccKa3an o CTpyKType ynpaBJieHHH h uiTaTe coTpyzjHHKOB 
HMnepaTopcKoro EoTaHHnecKoro ca^a b 1-e aecaTHJieTHe XX b., xoraa b ynpexmeHHH, py- 
kobootmom A. A. OnuiepoM (Jjoh BajiB^reHMOM, paOoTajin B. H. JlnncKHH, B. JI. KoMapoB, 
E. A. Oe^HeHKO, H. A. MoHTeBepae h apyrne H3BecTHBie yneHBie. B 3 to BpeM^ ca^ nepexcn- 
Ban nepno^ HHTeHCHBHoro pa3BHTHa, b 3HaHHTejiBHOH Mepe Ojiaroaapa SHepnrn h opraHH- 
3annoHHBiM cnocoOHocTaM ^HpeKTopa. 

YnpaBjieHHe ca#OM 3HanHTejiBH0 OTjiHnajiocB ot 3HaKOMoro HaM ynpaBJieHPW coBpe- 
MeHHBiMH HayHHBiMH yHpex^eHHHMH. CymecTBOBano pa3aejieHHe Ha uiTaraBix cjiyxamnx 
(HMeBniHx rpaxmaHCKHH hhh, npaBO Ha neHCHio h t. n.), kotopbix 6 buio cpaBHHTejiBHO He- 
MHoro, h cjiyxcamnx, paOoTaBumx «no BOJiBHOMy HaiiMy». Bo maBe noflpa3«ejieHHH ca^a, 
cooTBeTCTByiomHx coBpeMeHHBiM oTOenaM, cto^jih maBHBie 6oTaHHKH; nepcoHan, 3aHH- 
MaBUIHHC^ HayHHOH pa6oTOH, B OCHOBHOM HaXOflHJlC^ Ha flOJIXCHOCTH «KOHCepBaTOpOB» 
(BKJHOHaa CTapmnx h MJia^uiHx). tllTaTHBie cjiyxamne perynapHO HarpaxmajiHCB rp axeman- 
ckhmh opjieHaMH (b ochobhom Cb^toh Ahhbi h CBaToro CiaHHCJiaBa). 

B ynpaBjieHHH ca^a 6 buih 3aMeTHBi KOjmeraajiBHBie Hanajia, BaxHyio pojib Hrpajrn cobct 
ca^a H X03HHCTBeHHBIH KOMHTeT. HanpHMep, Bee KOMaH^HpOBKH flOJIXHBI 5 buih 6 bitb 0,ao6- 
peHBi coBeTOM. npH caae aKTHBHo pa6oTajia TpexjieTHJiH uiKOJia ca^oBoacTBa rjisl ^eTeii h 
nOJO[pOCTKOB. 
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HecMOTpa Ha xopomee cocToaHHe h HHTeHCHBHoe nonojiHeHHe kojuickahh, 3Hepran- 
Hoe CTpoHTejiLCTBo HOBbix opaHxcepen h 3flaHH# rep6apnfl, rocyflapcTBeHHoe (J)HHaHCHpo- 
BaHHe He BnojiHe o6ecnenHBajio ccmbh coTpyflHHKOB, flaxce uiTaTHBix (hto bhaho H3 cpaB- 
HeHHa pa3MepoB hx xcajioBaHba c TorflauiHHMH neTep6yprcKHMH ijeHaMH), a noTOMy mho- 
niM npnxoflHJiocb HcxaTb flonojiHHTejibHoro 3apa6oTKa b BHfle coBMecTHTejibCTBa. 

JIorHnecKHM npoflOJixeHHeM nocjieflHero Te3Hca CTajio coo6meHHe JI. B. KpionKosa 
(CaHKT-neTep6yprcKaa xHMHKo-^apMaiieBTHHecKaa axafleMHa (CTIXOA)) o fleaTejibHO- 
cth B. JI. KoMapoBa b neTporpaflCKOM xHMHKO-(|)apMaij,eBTHHecKOM HHCTHTyre, noxa3aB- 
mee nepBOKJiaccHbiH ypoBeHb nociaHOBKH o6yneHHa (J)apMaKorH03HH c caMoro Hanajia 
(JjopMHpoBaHiia 3Toro yne6Horo 3aBefleHHH (c 1919 r.). B. JI. KoMapoB, b to BpeMH 3aBefly- 
ioiuhh xchbbimh KOJUieKUH^MH rjiaBHoro 6oTaHHHecKoro cafla, 6bui noMomHHKOM nepBoro 
peKTOpa (flnpeKTOpa) xHMHKO-(f)apMaueBTHnecKoro HHCTHTyra h mhoto Cflejian fljia ero 
CTaHOBJieHHij . Bo3mo5kho, caM Bbidop MecTa fljia HHCTHTyra 6bui cflenaH H3 coo6paxeeHHH 
coneTaHHa aflMHHHcrpaTHBHOH, HayqHOH h neflaronraecKOH fleaTejibHOcra KoMapoBa. 

A. A. OeflOToea (CII60 HHET PAH) npofleMOHCTpnpoBajia cocroaHHe 6oTaHHKH b 
C.-neTep6ypre b roflbi nepBOH mhpoboh bohhm (1914—1916) h paccxasajia o npHKJiaflHOH 
fleaTejibHocTH 6oTaHHKOB, Bbi3BaHHOH nyatflaMH BOHHbi. flo 1914 r. GoJibinaa nacTb (JmpMa- 
KOJiorHHecKoro cbipba h jiexapcTBeHHbix npenapaTOB BB03HJiacb H3 TepMaHHH. BoTaHHKH 
C.-neTep6ypra npH rocyflapcTBeHHOH (f)HHaHCOBOH noflflepxtKe c 1915 r. no Mepe B03Moxc- 
HOCTefi KOOpflHHHpOBaJIH pilfl 06pa30BaTeJIbHbIX, HayHHO-H3,aaTeJIbCKHX npoeKTOB H OnblT- 
hhx pa6oT no pa3BHTHio c6opa h xyjibTypbi JieKapcTBeHHbix pacTeHHH. B opraHH3aijHH 
3thx HCCJieaoBaHHH 6bma BejiHKa pojib H. A. MoHTeBepfle. 

T. K. lOpKOBCKafl (BHH PAH) paccKa3ana o pojiH EoTaHHnecKoro cafla h HHCTHTyra 
b C.-neTep6ypre xax flernpa CTaHOBJieHHa h pa3BHTHa reo6oTaHHHecKoro KapTorpa(|)Hpo- 
BaHHH b Pocchh, TecHO CB5i3aHHoro c HCTopneH OTflena reo6oTaHHKH BHH. 3tot OTflen op- 
raHH30Baji npo(|)eccop H. H. KysHeijoB b 1922 r., co3flaB nepBoe HaynHoe reo6oTaHHnecKoe 
no«pa3flejieHHe b cTpaHe. Ochobhbim HanpaBjieHHeM HccjieflOBaHHH CTajio cocTaBjieHne 
mhotojihcthoh xapTbi pacTHTejibHoro noKpOBa eBponeiicKOH nacra CCCP. no cbohm 
npHHunnaM, TeopeTHnecKHM KOHijenmiaM h o(|)opMJieHHio 3Ta xapTa 6bma bo mhotom ho- 
BaTopcKoii. IJejibie noKOJieHHa reo6oTaHHKOB b npouecce pa6oTbi Hafl KaprapoBaHneM pac- 
THTejibHocTH npno6pejiH BbiconaHUiyK) KBajra^HKauHio. CjieflyiomHH 3Tan b pa3BHTHH reo- 
6oTaHHnecKoro KapTorpa(|)HpoBaHHa CBa3aH c co3flaHHeM nepBoro b CCCP «Bojibmoro 
CoBeTCKoro aTjiaca MHpa». HccneflOBaHHa sthx jict noflroTOBHjra tot B3JieT h pa3Max, ko- 
Topbix aocthhio KapTorpa(J)HpoBaHHe pacTHTejibHocTH bo 2-h nonoBHHe XX b. 

B flOKJiafle O. B. Hkobjicboh 06 OTije — BacHJiHH reopraeBHHe AjieKcaHflpoBe 
(1887—1964), — ocHOBaTene oTenecTBeHHOH uiKOJibi aHaTOMHH pacTeHHH, 6bni noflnepK- 
nyr npnopHTeT ero pa6oT b nepexofle ot CTaranecKoro onncaTejibHoro MeTOfla k flHHaMH- 
necKOMy BHfleHHio mhothx acneKTOB aHaTOMHH. Oh CBa3braaji hx c npoijeccaMH pa3BHTHa 
pacTHTejibHoro opraHH3Ma, BbiflBHraa Ha nepBbiH rman Heo6xoflHMOCTb no3HaHHa o6mnx 
3aKOHOMepHOCTeH CTpyKTypw. JlHHHbie xanecTBa B. T. AjieKcaHflpoBa, ero TpyAOjno6ne h 
npe,aaHH0CTb Hayxe no3BoiiHJiH eMy CTaTb maBOH aHaroMHnecKOH niKOJibi. MHorae H3 ero 
yneHHKOB npoflOJDKHjra HccneflOBaHHa anaTOMHH pacreHHH b pa3Hbix ropoflax Pocchh h 3a 
ee ripeaejiaMH. npn coaeHCTBHH H. H. BaBHjioBa AneKcaH^poBbiM 6bma co3flaHa nepBaa 
aHaTOMHnecKaa jia6opaTopHa b CCCP, a b 1944 r. — jiaGopaTopna aHaTOMHH h Mop(|)OJio- 
thh npn OT^ene CHCTeMaTHKH h reorpa(|)HH bmcuihx pacTeHHH BHH. B 1949 r. OHa 6bma 
peopraHH30BaHa b KpynHbiH OTflen mop^ojiothh h aHaTOMHH, CTaBUiHH ueHTpoM no no^ro- 
TOBKe Kaj^poB b 3toh o6jiacTH. KjiaccHHecKHH yne6HHK B. T. AnexcaimpoBa «AHaTOMHa 
pacTeHHH» co3aaH Ha ochobc opnrHHajibHbix HCCJie^oBaHHH caMoro B. T. h ero coTpy^HH- 
kob, oh Bbmepxcaji mhoto H3«aHHH. npocBeTHTenbCKHH flap B. T. pacKpbmca h b opraHH30- 
BaHHOH HM npH BBO CeKflHH aHaTOMHH H MOp^OJIOTHH pacTeHHH. 

C. r. ^Khjihh (BHH PAH) ocBeTHJi Han6ojiee apxne najieo6oTaHHHecKHe flocTHaceHHa 
BHH PAH. 3flecb co3flaHa noncTHHe raraHTCKaa KOjnieKflHa HCKonaeMbix pacTeHHH, He 
TOJibKO CTapenuiaa b CTpaHe (ee Hanajio OTHOCHTca k nepBOH Tpera XIX b.), ho h nonra He- 
npepbiBHo nonojiHaeMaa b TeneHHe Bcero ee cymecTBOBaHHa. B nocneflHHe roflbi b Hee bjih- 
BajiHCb He TOJibKO co6cTBeHHbie c6opbi coTpyflHHKOB HHCTHTyra, ho TaKace MHoroneTHHe 
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KOJineKUHOHHbie MaTepnajibi H3 npyrax ynpexcnemm. KpyimeHiiieH HHKopnopaijHeH no- 
cjieziHHX jieT cTajia MHjniHOHHaa (no KOJinnecTBy enHHHii; xpaHemia) Kojuieiama ncKonae- 
Mbix mionoB n ceM^H H3 OAO «HoBocH6HpcK-reojioraa», no B03pacTy ot Mena no KBapTe- 
pa. KpoMe Toro, nojiyneHa OoraTaa KOJUiexiiHa mc3030hckhx paereHHH H3 HecjrraHoro hh- 
cTHTyTa. Ochobhbim HanpaBjieHHeM nccjienoBaHHH cTana KpHTHHecxaa o6pa6oTKa 
ncKonaeMBix uBeTKOBbix pacTeHnn ot onoxn Mena no KOHija TpeTHHHoro nepnona. 3Ta pa- 
6oTa nyOnnicyeTca b BHne MHoroTOMHHKa «HcKonaeMbie ijBeTKOBbie pacTeHnn CCCP» 
(T. 1, 2, 1974, 1982), Hbme H3naBaeMoro non Ha3BaHneM «HcxonaeMbie uBeTKOBbie pacie- 
hH a Poccnn h conpenejibHbix rocynapcTB» (T. 3, 1994; nonroTOBJieH k H3naHHio t. 4). Kpo¬ 
Me Toro, HyjKHO OTMeTHTb 6 BejiHKOJienHbix BbinycKOB H3 cepnn «Tp. BHH AH CCCP, ce- 
pna VIII, ITajieo6oTaHHKa» (1956—1967), KjiaccHHecKHH yneOHHK «najieo6oTaHHKa» 
A. H. KpnuiTO(^OBHna (1957) n pan MOHorpatfwH. 3 th H3naHHa b nocnenHHe nojiBexa co- 
CTaBHJin uejiyio 6H6jiHOTeKy, nonoJiHHB KJiaccHnecKne conHHeHHa no najieo5oTaHHKe, xpa- 
Hamneca b na6opaTopHH najieo6oTanHKH BHH PAH. CnenyeT ynoMaHyTb o npeeMCTBeH- 
hocth pa3BHTna neTepOyprcxoH najieoOoTaHHnecKOH uikojibi, b HacToamee BpeMa ycnern- 
ho nponojixeHHOH HccnenoBaHHaMH b EpeBaHe H. ra6pH3JiaHa. 

H. B. EenoBa, H. B. IIcypueBa, E. K). FaHKosa (BHH PAH) paccKa3ajin o coxpaHeHHH 
5a3JmnoMHueTOB ex situ b cneijHajiH3HpoBaHHOH Kojuicklihh xyjibTyp BHH (LE). MHorae 
6aKTepHH, rpnSbi, npoxoKH, Bonopocnn, jminaHHHKH, BHpycbi n KJieTOHHbie jihhhh coxpa- 
HaiOT h nonnepxcHBaioT xax pecypcw xchboio 5nojiorHHecKoro pa3HOo6pa3Ha b Kojuiexmi- 
ax xyjibTyp, npn otom TaxcoHOMHHecKH BepH(f)HUHpoBaHHbie niTaMMbi opraHH3MOB cTaHo- 
BaTca nocTynnbiMH nna yneHbix h npaxTHKOB Bcero MHpa. B HacToanjee BpeMa b kojuickumh 
BHH PAH nonnepacHBaeTca CBbirne 1000 uiTaMMOB, oTHocaumxca k 428 BHnaM 6a3Hnno- 
MHueTOB. Jljm oOecneneHHa otoh ueHHeHineH KOjnieKUHH coBepuiencTByiOTca MeTonw xpa- 
HeHHa xyjibTyp b coneTaHHH c pacnmpeHHeM HH(J)opMaijHOHHoro npocTpaHCTBa. HaynHaa 
neaTeJibHOCTb Ha 6a3e KOJuieximH conpaxceHa c TaxcoHOMKHecKHM HCCJienoBaHHeM Maxpo- 
MHIjeTOB, (|)H3HOJIOrO-6HOXHMHHeCKHM H3yHeHHeM KyJIbTyp H CKHpHHrOM 6HOJIOrHHeCKH 
aKTHBHbIX COenHHeHHH (BAB). 


YKA3ATEJIB HOBBIX HA3BAHHH PACTEHHH 
INDEX OF NEW PLANT NAMES 

(EoTaHHHecKHH xcypHan. 2003. T. 88. N° 12) 

Ct P . 


COCyflHCTBIE PACTEHH5I — PLANTAE VASCULARES 
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KauiHH A. C., JleMOHKo K). A. CeMennaa npoayxTHBiiocTb b anoMHXTHHHbix h noaoBbix 

rionyaauHax nexoTopbix BiiaoB Asteraceae . 8 42 

Keccejib JI. C., Ko 3 bMiiHCKaa T. JI., lUeaecTOBCKaa H. A. HmmHaJibHbie ciaaiin 3 apacTa- 
inia aion Kypuicxoii h BucaHiicxon xoc Ba.aTHHCxoro Mopa (KaaHHimrpaacxaa 06 - 

aacTb). 7 62 

KomapHHOB A. B., CupHH A. A., Kjihmchko B. B., KaiiManoB B. A., MajiacoBa E. C., 

CaenuoB A. M. JJnnaMHxa pacTHreabHoro noxpoBa h xawMaia 3anaaHoaBHHCxon iih 3 h- 

hbi (TBepcxaa o6aacib) 3 a nocaeanne 5 Tbicaa aeT. 3 90 

KonbiTOBa JI. JI. OcuoBHbie noxa 3 aTean BoaHoro pexiiMa CTeinibix pacTennii b CBa 3 H c hx 

axoaorneii h 6 noMOpcf)oaorHeH. 5 111 
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KoTjioBa E. P., LLIajpun H. B. YnacxHe MeM 6 paHHbix jihhhaob b aaamauHH Chladophora 

( Chlorophyta) k oOnxaHHK) b MenKOBOAHbix 03epax c pa3JiHHHOH cojienocTbio. 5 

KpinnmbiHa A. A. JJexepMHHHpoBanHoe pa 3 BHxne in vitro anHKajibHbix MepiiCTeM Arabidopsis 

thaliana (Brassicaceae) . 5 

KpbiiueHb A. M. Cxpyxxypa h AHHaMHKa pacxnxejibHoro cooSmecxBa bchhhkoboh BbipySKH 

b IOxhoh KapejiHH. 1. Bhaoboh cociaB. 4 

KpbiiueHb A. M. CrpyKTypa pacxnxejibHoro cooSmecxBa bchhhkoboh BbipySKH. 2. B 3 aHMO- 

OTHOIUeHHH AOMHHaHTOB. 12 

KyApHH C. r. J^HHaMHKa B 0 ccxaH 0 BjienH 5 i Nelumbo komarovii ( Nelumbonaceae) Ha Foro-Boc- 

Toxe AMypcKoii oSjiacxn. 8 

KyjiaKOB B. f. KycTHCTbie h jincxoBaxbie jiHLuaHHHKH OKpecxHOcxen 03epa BacKynnaK. 9 

KyMaxoBa T. X. Hexoropbie oco 6 eHHOCTH aHaTOMHH nnoAOB Malus domestica (Rosaceae) b 

3aBHCHMOCTH OT BbICOXbl KyjIbXHBHpOBaHHfl B TOpaX. 6 

KyrjiyHHHa H. A., CapanyjibueB H. E. CHdeMa pa 3 MHO>xeHH 5 i apKXHnecKHX BHBHnapHbix 

bhaob Poa ( Poaceae ). 3 

JIaBpHHeHKO O. B., JIaBpHHeHKO H. A. OcTpOBHbie eJlbHHKH BOCXOHHO-eBpOneHCKHX TyHAp • 8 

JIapHOHOBa H. II., EpMaKOBa H. M. JlnuaMHica noA 3 eMHOH cf)HX 0 Maccbi jiyroBbix 3 JiaKOBbix 

arpoueno30B Ha ocyweHHOH xopcjwHoii noHBe b K)>khoh Kapejinn. 11 

JlHKcaKOBa H. C. JlySpaBbi noHMbi peKH Bojixob. 10 

JlHCHUbma JI. H., Eo 6 poB A. A. Ojiopa naMHXHHKa npnpoAbi — napxa nocejnca Bopox 

(^IpocjiaBCKaH oOjiacTb). 5 

JlfliueHKo O. A. CpaBHHTejibHbiH aHajin 3 njiaHKTOHHbix ajibrocfmop 03ep Hepo h IlriemeeBO . 3 

MaspoAHeB E. B., AjienceeB K). E. Mopcjxxrioro-aHaxoMHHecKHe ocoSenHocxii poAa Crypto¬ 
basis ( Iridaceae) b cbji3h c ero cncxeMaxHKOH. 10 

Majibiuiesa H. B. JiniiiaHHHKH Majibix ropoAOB CeBepo-3anana Pocchh. 10 

Majibiuiesa H. B. JlHinaHHHKH — snucjiHXbi KyjibxypHbix ruiOAOBbix AepeBbeB h KyciapHHKOB 

CeBepo-3ana.ua Pocchh. 1 

MwpHH JI. M. KoMn^excbi fJ)HT0ueH030B b AOJinnax pynbeB. 5 

MuxaHJioBa M. A., EopiicoBCKaa T. M., XoAopoBa H. B. CTpoennc nepHKapnwi y bhaob 

poaa Corydalis (Fumariaceae) . 1 

MypaBHHK JI. E., HsaHOBa A. H. OcoGchhocth yjibxpacxpyKxypbi jnicxoBbix >xejie30K y 

Droseraceae b cbh3h c chhtc30m HacjixoxHHOHOB. 2. UuxonjiaiMa. 1 

MyuHHK E. 3. Maiepnajibi k H 3 yneHHK) jiHxeHOcjuiopbi Ta\i 6 oBCKOH o 6 jiacxn. 4 

HeiuaTaeBa B. K)., KyKypHHKHH T. M. PeAKHe coo 6 mecxBa Alnus hirsuta ( Betulaceae) b 

6 acceiiHe pexn Khxhhk ( 3 anaaHa 5 i KaMHaxxa). 10 

HHKOJiauiHHa H. M. HaxoAKa Populus platyphylla ( Salicaceae ) b paHHCM MHOuene 3anaAHOH 

CnOnpH . 8 

OjiOHOBa M. B. Mopcf)Ojioro-aHaTOMHHecKHc npH 3 HaKH ch 6 hpckhx bhaob poAa Poa ( Poaceae ) 11 

Opjiosa T. K)., IIIeBHeHKO O. I\, ToropeB P. M. Poa Chaetoceros (Bacillariophyta) b 

AAJIbHeBOCTOHHblX MOpflX POCCHH. 1 

OxanKHH A. T., CTapueBa H. A. CociaB h sKOJiormi MaccoBbix bhaob (JiHxonjiaHKxoHa Majibix 

BOAoeMOB ropoACKHx xeppnxopHH (AHaTOMOBbie, 3ejienbie h CHHe 3 e;ieHbie BOAopocun) . . 9 

IlaHaceHKo H. H. Onopa cocyAHCTbix pacxeHHH ropoAa BpHHcxa. 7 

IlayTOB A. A., BKOBJieBa O. B., ropAHeHKO K). B. O cxoactbg cxpoeiiHii sriHAepMbi jincxa 

npeAcxaBiixe.neH ceMencxB Flacourtiaceae h Salicaceae . 2 

IlepeGopa E. A. PaciipocxpaHenne opxHAHbix ( Orchidaceae ) Ha CeBepo-3ariaAHOM KaBKa 3 e . 9 

IlHcapeHKO O. 10., KopojuoK A. K). Moxoo 6 pa 3 Hbie b crenHbix cooSmecxBax AjixaiicKoro 

Kpaa. 2 

IIjihcko M. A. Cxpoenne njiOAOB h ceMim Hexoropbix npcAcraBHxe.ncn ceMGiicxBa Verbena- 

ceae . 5 

IIjihcko M. A. Cxpoeioic njiOAa h ceMeHH y abvx bhaob poAa Cyphia ( Cyphiaceae) . 11 

Hojiojkhh A. B. K Bonpocy o npoHexoxAeHHH h sbojhohhh poAa Oxytropis (Fabaceae). ... 10 

IIoTeMKHH A. JI., KoTKoea B. M. neneHOHHHKH My 3 eH- 3 anoBCAHHKa «riapK Monpeno» 

(r. Bbi 6 opr, JleHHHrpaACKAH o 6 jiacxb). 3 

PaxMaHKyjioea 3. O., YcMaHOB H. K). OcoOennocxH pacnpeAeJieHH 5 i OnoMaccbi y pacxeHHH 

b HOpMc h npn Aeclnmuxe a.ieMeuxoB MHiiepajibnoro nuxaHiis. 3 

PeniiH E. H. CocxaB riAacinAnbix nHrMeuxoB, coAepxaHiie boam h xpancnupauHa y Pinus 

densiflora h Pinus X funebris ( Pinaceae) . 3 

CaBBa K). B., BaraHOB E. A., Mhjuothh JI. H. OcoOenHocxn peaKunn pa 3 JiHHHbix KJiHMaxiniOB 

Pinus sylvestris na HiMenenne KjiHMaxHHCCKHX c^aKxopOB. 10 

CaMoceHKO H. E., EaHKiiHa II. C. OueHKa cocxohhh 5 i uenonoriyiHUiiH Galium odoratum 

(Rubiaceae) b 3anaAHOM Ca 5 Hic. 4 

CeAosa T. B. KapHOAoniHecKaa xapaKxepncxHKa bhaob Chlorococcum ( Chlorococcales , 

Chlorophyta ) c sjiJiHncoHAHO-flHueBHAHbiMH 300cnopa.viH .. 2 

Ckbopuob A. K. Eme pa3 o npcAJiHCXbHX y Commelinaceae . 7 

CiviarnH B. A. O cyKueccH 5 ix npn o6pa30BaHHH h pa 3 BHXHH 6 ojiox Ha Mecxe Majibix 03ep 

(JlenHHrpaACKaa oOjiacxb). 1 

CiviarHH B. A., FajiaHima O. B. Eojioxa Kyprajibcxoro nojiyocxpoBa. 5 
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CoKOJioea H. T. flepeBbH h KycTapHHKH ropoaa OcKOBa. 11 79 

Ctohhk H. B., AinaaHHep H. A. HoBbie aaHHbie o MopcjjoaorHH Eutreptiella braarudii 

(. Euglenophyta ) H3 aajibHeBOCTOHHbix Mopen Pocchh. 9 81 

TaTapeHKo H. B., Kohao K. EHOMopcf)OJiorHHecKHe oco6eHHOCTH Dactylostalyx ringens 

( Orchidaceae) .. . 4 62 

TeJIHTHHKOB M. 10. CpaBHCHHe LUHpOTHblX SJieMeHTOB HeHOCj)JIOpbI OCOKOBO-rHJIOKOMHeBbIX 

TyHap flMaaa h TaftMupa. 1 69 

TnxoHOBa H. B. OcTpoBnaa nonynauHfl Pinus sylvestris b IUhphhckoh CTenn (Xaicacna)... 10 60 

Tojinbiuiesa T. 10., Ilejieneu H. B. Pa3BHTwe nepBHHuoro cnoeBnma Cladonia coniocraea 

( Cladoniaceae , Lichens) H3 copeann b npupoaHbix ycjiobhhx. 5 45 

Tojinbiuiesa T. K)., TmvHMjieeBa A. K., EcbKOBa A. K. Poct aniuaHHHKOB poaa Cladonia h 

Mxa Pleurozium schreberi b cocHOBbix aecax na no6epe>Kbe Eeaoro Mopa. 7 27 

TpH(J>oHOBa H. C., FeHKaji C. H., IlaBJiOBa O. A. CocrraB h cyxueccHH anaTOMOBbix 

BoaopocjieH (Bacillariophyta) b naaHKTOHe ropoacxHx BoaoeMOB CaHKT-IlcTep6ypra ... 11 42 

OnpcoB T. A., Aceesa JI. A. Poa Veronica (Scrophulariaceae ) b HH30Bbax pexn Xonep 

(BoaroipaacKaa o6aacTb). 2 81 

XMejies K. d>., XsaTOBa B. H. Bo3aencTBne BbiSpocoB HoBonnnenKoro MerajuiyprHHecKoro 

KOMOnHaTa na CTpyKTypy oanoaeTHHX creGaen poaa Populus ( Salicaceae ). 5 119 

IIJeBHeHKO O. T., Opaosa T. K). KoMnnexcbi aoMHHiipyiomHX BHaoB Chaetoceros {Bacilla¬ 
riophyta) b aaabneBOCTOHHbix Mopax Pocchh. 8 37 

lUoxiiHa H. K. npoayKTHBHOCTb Hierochloe odorata h Hierochloe repens {Poaceae) b 

coo6iuecTBax pa3H0H iuiotiiocth. 9 119 

CHcreMaTHHecKHe oo 3 opbi h hobmc xaKcoHbi 

Ap6y30Ba O. H., Hhkhthh B. n. K CHCTeviaTHKe TperaHHbix Capparaceae . 7 97 

Aceesa JI. A. HoBaa pa3HOBnaHOCTb h HOBbie KOM6miauHii b poae Veronica ( Scrophulariaceae) 

(jwiopbi Pocchh. 1 109 

Aaao K. TaxcoHOMHaecKaa pcBinna cexunn Trygonium poaa Geranium {Garaniaceae) .... 4 124 

EaHaeB E. B. O CTaiyce BHaa Alnus tinctoria {Betulaceae) . 3 115 

EepKyreHKO A. H. O poae Boridinia ( Cruciferae ). 11 329 

Baoxima II. H., EoHaapeHKO O. B., Cne>KKOBa C. A. HoBbie BHabi Pinaceae H3 nanoueHa 

10>KHoro ripHMOpba (HaabHHH Boctok Pocchh), ycTaHOBaeHHbie no apeBecnHe. 1 88 

Ehjit B. B. 3aMeTKa o Hylotelephium decumbens (Crassulaceae) .. 10 111 

TeHKaji C. II., Kvahkobckhh M. C. Asterionella ralfsii ( Bacillariophyta ): MopcJjojionia, 

3Koaorna h pacnpocTpaHeHHe. 10 100 

ToropeB P. M. Hobmh Bna Chaetoceros ( Bacillariophyta ) H3 naaHKTOHa apKTHHCcKHx Mopen 

Pocchh h ero cpaBneHne c BHaaMH cexunn Simplicia . 4 82 

ToropeB P. M. TaKCOHOMHnecKHH o63op poaa Chaetoceros {Bacillariophyta) Eeaoro MOpa. 

1. Iloapoa Chaetoceros , cexuna Borealia . 8 90 

JIoy3aba A. E. Pe~Kaaccn(J)HKauHa KaMeHHoyroabHoro poaa Eusphenopteris ( Lyginopterida- 

ceael Lagenostomataceae — Lyginopteridophyta) . 6 102 

EropoBa T. B., TaTaHOB H. B. 6 CHcreMaTHnecKOM noaoxeHHH Bolboschoenus planiculmis 

u Bolboschoenus koshewnikowii (Cyperaceae) . 4 131 

HBaHeHKO K). A. Hobmh Bna Diphasiastrum ( Lycopodiaceae ) H3 KnTaa h Boctohhoh Hhahh 9 128 

IiMxaHHUKasi H. H. KoHcneKT KaBKa3CKHX BHaoB poaa Ephedra ( Ephedraceae ). 1. Cexuna 

Ephedra . 5 139 

IlMxaHHUKaH H. H. KoHcnexT KaBKaxcKHX BHaoB poaa Ephedra {Ephedraceae). II. Cexuna 

Monospermae . 6 94 

KaMeaHH P. B., CbrraH A. K., LLImmioBa >K. H. Hobmh Bna poaa Astragalus {Fabaceae) c 

B03BbiuieHH0CTH EpreHH (loro-BOCTOK EBponencKOH Pocchh). 6 114 

KmneB M. C. Hobmh Bna poaa Hedysarum {Fabaceae) H3 CeBepHoro Ka3axcxaHa h 

OpeH6yprcKon oOaacTH Pocchh. 4 98 

KmoeB M. C. J3,Ba hobmx BHaa Galium {Rubiaceae) poacTBa Galium glaucum . 12 85 

Ko3bipeHKO T. O. MopcjDoaorna h TaxcoHOMHa Actinocyclus podolicus {Bacillariophyta) H3 

MuonenoBbix OTaoxeHHH HepHOMopcxo-KacnnHCKOH o6aacTH. 11 125 

KoTaoB K). B. TnriOBbie o6pa3Ubi jiHiuaHHHKOB ceMencTBa Catillariaceae b TepSapHu 

BoTaHHaecKoro HHCTHTyra hm. B. JI. KoviapoBa PAH (LE). 10 103 

KpecTOBCKan T. B. Hobmh noapoa poaa Stachys {Lamiaceae) . 2 94 

Kyapamosa I\ JI. Poa Nectaroscordum {Alliaceae) bo (fmope KaBxa3a. 7 87 

JIa3bKOB T. A. Hobmh Bna poaa Gastrolychnis {Caryophyllaceae) H3 KnTa5i. 6 119 

JIa3bKOB T. A. Hobmh Bna poaa Arenaria {Caryophyllaceae) H3 HpaHa. 7 94 

Jly^epoB A. H. TnnHf})HKauna BHyTpHBHaoBbix TaxcoHOB Clematis fusca {Ranunculaceae) . . 2 100 

Mo3a^4 )a P KiaH ^ Ba hobmx poaa npaHCKHX Umbelliferae . 2 88 

Mo3a4)4)apiiaH B. HoBbie BHabi h HOBbie HaxoaKH HpaHCKHX Umbelliferae . 4 104 

Mopaan E. B. Poa Bellevalia {Hyacinthaceae) bo c[)aope KpbiMa, KaBxa3a h CpeaHen A3 hh. 3 103 

HHKH^opoBa O. JI. Hobmh Bna poaa Myosotis {Boraginaceae) H3 Cpeanen A3 hh .. 5 148 

OBHHHHHKOBa C. B. CHCTeMa poaa Eritrichium {Boraginaceae) . 7 76 
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Opjioua JI. B. CncTeMa AHKopacTymnx h HHTpoAyuupOBaHHhix bhaob Pinus ( Pinaceae) 

Pocchh. 2. Uonpojx Pinus . 6 85 

PotfHOHeHKO T. H. O TaKCOHOMHMecKOH CTpyKType Iris pseudacorus s. 1. ( Iridaceae ). 5 133 

CaHMup H. HoBbie TaKCOHbi poAa Caragana ( Fabaceae ) m Cpe^HCH A 3 hh. 1 106 

Cokojiob JJ,. JJ. 06 odbCMt po£OB Coronilla h Hippocrepis (Leguminosae ). 6 108 

TaTaHOB H. B. Bolboschoenus schmidii ( Cyperaceae ) — hobhh bha ajia cjuiopbi CpeAHen 

A3hh... 2 97 

TaTaHOB H. B. O pacnpocTpaHeHHH Bolboschoenus glaucus ( Cyperaceae ) b Boctohhoh 

Efipone. 10 106 

HycoBJiflHOB B. Hobhh bha Festuca ( Poaceae) c Ky3HeuKoro Ajiaiay.. . 7 92 

HKOBJies T. II., EropoBa T. B., ToHnapoB M. 10. O TunHcjiHKamiH poAa Alhagi (Fabaceae). 1 101 

OjIOpiICTHHeCKHe HaXOJKH 

Ara^OHOB B. A. O hobhx h pejiKHx BHAax uneTKOBbix pacTeHHH ajia icro-BOCTOxa UeiiTpajib- 

Horo MepH03eMb5i. .. 7 123 

EeKiiweBa H. B., Cbhphachko B. O., 3apnnoB P. r., EyaaHOBa M. T., 3af)jmK<)Ba K). A. 

OjiopucTHHecKHe HaxojotKH b Omckoh o6jiacTH. 4 146 

Ejih3hiok T. H. HoBbre BHAbi cocyAHCTbix pacTeHHH ajia Hopcxoro rocyAapcTBCHnoro 

npHpoAHoro lanoBeAHHKa (AMypcKaA oSAacTb). 10 128 

EjiHHKOBa O. B., Yp6aHaBHHeHe H. H., YpSaHaBHHioc r. n. HoBbie h peAKHe BHAbi 

jiHiuaHHHKOB c KaBKa3a (Te6epAHHCKHH 3anoBeAHHK). 10 115 

EyAaeBa C. 3., Xapnyxaesa T. M. HoBbie HaxoAKH JiHiuaHHHKOB b EypsmiH. 12 91 

Tpe6eHK)K A. B. Marsilea strigosa ( Marsileaceae ) — peAKHH naiiopoTHHK bo c()Jiope CnGupu 7 116 

^KAaHOB H. C. HoBbie ajia MypMaHCKOH oO.iacTH BHAbi JiHuiaHHHKOB KaHAajiaKuicKHx rop. . 8 101 

^Kyp6eHKO M. II. HoBbie h peAKHe BHAbi JiHiuaHHHKOB (Lichenes) H 3 PecnySjiHKH Caxa-Axy- 

TH5i h MaraAaHCKOH o6jiacni. 1 111 

Kotjiob K). B. Catillaria atomarioides ( Catillariaceae ) — hobhh ajia Pocchh bha JiHinauHH- 

KOB H3 CnSHpCKOH ApKTHKH. 3 120 

Kotjiob IO. B. HoBbie aaa Ypajia bhah JiHiuaHHHKOB H3 Cbcpajiobckoh o6jiacTH. 4 145 

KpaBHeHKO A. B. HaxoAKH oxpamieMoro BHAa Bryoria fremontii ( Parmeliaceae , Ascomyco- 

tina) b ApxaHrejibCKOH h Boaoidackoh oOjiacTAx. 2 102 

KpaBHeHKO A. B., PyAKOBCKaa O. A., TmviocJjeeBa B. B. HoBbie h peAKHe Jinn KapejiHH bhaw 

bo cfuiope ropOAa neTpo3asoACKa. 6 132 

KpioKOBa M. B. HoBbie'H peAKue biiah pacTeHHH na CeBepHOM CnxoT3-AjiHHe. 9 135 

KypGaHOB JJ. HoBbie MecTOHaxoxcAeHHa AByx peAKnx pacTeHHH cfmopbi TypKMeHHCTaHa. ... 5 156 

JIa3bKOB T. A. HoBbie MecTOHaxoxAeHHA bhaob Caryophyllaceae . 2 123 

MaKpbiii T. B. Placolecis opaca ( Catillariaceae) — hobhh ajia Pocchh poA h bha 

JiHiuaHHHKOB H3 flaypHH (IOro-BocTOHHoe 3a6aHKajibe). 3 123 

MonajioBa O. A. OjiopncTHHecKHe hbxoakh b 6 acceiiHe cpeAHero TeneHua peKH KojibiMbi 

(MaraAaHCKa5i o6AacTb). 9 139 

MyjiAauieB A. A. OnopncTHnecKHe HaxoAKH b BauiKopTOCTane (Pocchh). 1 120 

HenpaTOBa H. A., HenpaTOB H. O., IlenpaTOBa A. H. HoBbie h peAKiie atia cfmopbi 

Ky3HeuKoro AuaTay bhah cocyAHCTbix pacTeHHH. 6 126 

IlaTOBa E. H., Yjuie 3. T. HaxoAKa Isoetes lacustris ( Isoetaceae) Ha ceBepo-BOCTOKe 

EBponeHCKOH Pocchh. 1 118 

IlayKOB A. T., Tpane3HHKosa C. H. HoBbie ajia (fmopbi Yp&na bhah JiHTocjiHJibUbix 

JiHiuaHHHKOB. 2 104 

Ilonosa O. A., KiipmuiOBa H. K., AHApueBCKan E. A. OjiopucTHHecKHe hbxoakh b Mhthh- 

CKOH oSjiaCTH. 10 121 

IIonoBa T. H., EoHAapeiiKO C. B. O HaxoAKe Scrophularia lateriflora ( Scrophulariaceae ) na 

3ariaAHOM KaBKa3e. 7 125 

IIopTeHHep H. H. flonojiHenne k ^)Jiope 3anaAHoro 3axaBKa3bA. 7 127 

PySuosa T. A., AHTOHOsa JI. A., CTapneHKo B. M. HoBbie a;ia c()Jiopbi EBpeucKOH bbtohomhoh 

06 jiaCTH BHAbi COCyAHCTbIX pacTeHHH. 10 123 

CejiHBaHOB A. E., YpSaHaBiinioc T. IT. HoBbie ajia Ypajia bhah .TuuiaHHHKOB H3 3anoBeAHHKOB 

«BacerH» h «BHuiepCKHH» (IlepMCKaA oOjiacTb). 7 109 

CTapneHKO B. M., JTapMaH T. O. OjiopHCTHHecKHe HaxoAKH b Oacceune peKH AMyp. 9 144 

CyxopyKOB A. II. Senniella spongiosa ( Chenopodiaceae) — hobhh aABeHTHBHbiH A3A (|)jiopbi 

CpeAHen A3 iih bha H3 ABCTpajinn. 6 123 

TapacoBa E. M. HoBbie n peAKiie ajia r. KnpoBa h Khpobckoh oG.iacTH bhah cocyAHCTbix 

pacTeHHH. 2 113 

TyGaHoea JI. H. Hobwc MecTonaxo>KAeHH5i peAKnx mxob b Cn6npH (J],)KeprHHCKHH 3anoBeA- 

hhk). 7 112 

YpSaHaBHHioc T. II. JlonojiHeHim k Jinxenoctuiope MypMancKOH o6jiacTH .. 4 143 

YpSaHaBiiHioc T. IT., YpGaHaBHHeHe H. H. HoBbie ajia Pocchh .UHLiiaHHHKH c KaBKa 3 a .... 2 109 

YpSaHaBHHioc T. FI., YpSaHaBHHeHe II. H. Micarea adnata ( Micareaceae) — hobhh ajia 

Ch6hph h A3hh bha JiHiuaHHHKa. 3 121 
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OeAOTOB K). IL, EBcmnieeB O. H. HaxoAXH peAXHx bhaob opxHAHbix ( Orchidaceae) b 

BpHHCKOH OfriaCTH. 10 118 

lUesHeHKO O. T., Opjiosa T. 10., Ctohhk H. B. HoBbie aaa AaJibHeBocTOHHbix Mopen Pocchh 

bhabi Thalassiosira (Bacillariophyta) . 5 152 

36ejib A. JI., 36eAb T. B. OAOpHCTHHecxne HaxoAKH b Boctohhom Ka3axcTaHe. 10 131 

KojuieKUHH 

Abcthchh B. E., AcaTpaH M. H. TnnoBbie o6pa3Ubi TaxcoHOB cocyAHCTbix pacieHHH, 
xpaHamwecH b repOapnn oiAeAa cncTeMaraxH h reorpacfwH BbicuiHX pacTeHHH HHCTHTyTa 

OoTaHHKH HAH PecnyOnHKH ApMeHHA (ERE). 7. JJonoAHeHne 2-e. 4 151 

Ey6bipesa B. A., Ehjit B. B., OpjioBa JI. B. KoAJiexuHA T. n. EoHrapAa b rep6apnn xacfieApbi 

Ootahhkh CaHKT-neTep6yprcKoro rocyAapcTBeHHoro yHHBepcHTeTa (LECB). 2 125 

EyGbipesa B. A., Ehat B. B., Opjioea JI. B. 3ayapA 3MMaHyHA0BHH JlHHAeMaHH h ero 
KOJiJieKUHA b TepOapHH xacjieApbi SoTaHHXH CaHKT-neTep6yprcKoro yHHBepcHTeTa 

(LECB). 11 135 

BimorpaAOBa B. M. THnoBbie o6pa3Ubi TaxcoHOB ceMeficTBa Apiaceae Boctohhoh EBponbi, 
xpaHamweca b TepOapnH EoTaHnnecxoro HHCTHTyTa hm. B. JI. KoMapoBa PAH (LE). 

Anthriscus — Trinia . 8 105 

<I>eAopoHHyK H. M., UleBepa M. B., KpnuKaa JI. H. Ko.iJiexuna thiiob bhaob ceMencTBa 

Fabaceae s. 1. b TepOapHH HHCTHTyTa 6 ot3hhxh hm. H. T. XoAOAHoro HAH YxpaHHbi .12 94 

OxpaHa pacTHTCJibnoro Miipa 

AjieKceeBa H. E. OxpaHa bhaob poaa Iris ( Iridaceae) Ha TeppHTopHH Pocchh. 12 110 

CeMeHOBa T. IT. PeAxne h HCHe3aiOLHHe cocyAHCTbie pacTeHna Cn6npH b 3ariOBeAHHxax h 3a 

hx npeAeAaMH. 4 154 

Hncjia xpomocom 

BjiaAHMHpoBa O. C., KapniOK T. B., MypaTOBa E. H. Hncjia xpomocom HexoTopbix bhaob 

Picea ( Pinaceae) . 8 112 

BojiKosa C. A., Eohko 3. B., AmyuieBa H. B. Hncjia xpomocom bhaob c})Aopbi KaMnaTXH h 

CaxajiHHa. 9 154 

BoAKOBa C. A., TopoBOH II. T., TKaneHKO K. T. Hncjia xpomocom npeACTaBHTejieH HexoTopbix 

CeMeHCTB (f)JIOpbI KOMaHAOpCXHX OCTpOBOB. 8 115 

KpacHHKOB A. A., >KiipoBa O. C., JIoMOHocoea M. H., Cmhphob C. B. HncJia xpomocom 

npeACTaBHTejieH ceMencTBa Asteraceae m IOxchoh Cn6npH h Ka3axc rana. 9 151 

JIoMOHOCOBa M. H., KpacHHKOB A. A. HncAa xpomocom bhaob Chenopodium (Chenopodia- 

ceae) b CnOnpH. 1 130 

JIoMOHOCOBa M. H., KpacHHKOB A. A., KpacHiiKOBa C. A. HncAa xpomocom npeACTaBHTejieH 

ceMeHCTBa Chenopodiaceae cfmopbi Ka3axcTaHa. 2 134 

JIoMOHOCOBa M. H., KpacHHKOBa C. A., KpacHHKOB A. A., 36eAb A. JI., PyAaH H. A. Hncjia 

xpomocom npeACTaBHTejieH ceMencTBa Chenopodiaceae in MoHrojiHH h Ka3axcTaHa ... 8 113 

MypaTOBa E. H., EKiiMOBa H. B., KapniOK T. B. KapnoTun MHHAajia nepeiuxoBoro Amygdalus 

pendiculata ( Rosaceae ). 10 137 

IInMeHOB A. B., CeAGJibHHKOBa T. C. Hncjia xpomocom npeACTaBHTejieH ceMeiicTB Cypres- 

saceae h Pinaceae . 10 136 

CTaAHHHVK H. H., CeAHx H. O., MypaseHKo O. B. XpoMOcoMHbie nucjia bhaob mhxpoboao- 

pocAeii KJiacca Cyanidiophyceae ( Rhopophyta ). 4 175 

IicTopiiH HayKii 

EorojnoOoB A. I\ K ctoacthio Hanajia GnoMeTpHHecxHX pa6oT b Pocchh. 7 133 

TojiySKOBa H. C. Bccboaoa riaejiOBHH CaBHH (1885—1972) — yneHbin h opraiiH3aTop 

HayHHbix HCCAeAOBaHHH b o6jiacTH xpunToraMHOH 6 ot3hhxh. 10 142 

JlaHTpaTosa A. C., MapKOBCKaa E. <I>., ErAanesa A. B. neTpoBcxnH napx b ropoAe 

neTpo3aBOACxe. 4 177 

JlyKbHHOBa JI. M. CaMbiii ceBepubin OoTanHHecxHH caA b Pocchh (x 70-jieTHio noAApno-ajib- 

nHiicxoro OoTaimnecxoro caAa-HHCTHTyTa KoAbcxoro Haynnoro ueiiTpa PAH). 3 128 

Poamohchko r. II. BocrioMHHanHH o O. C. nHAHneuxo (1913—1980). 10 150 

CaKCOHOB C. B., KoHesa H. B. Tpn 6oraHHxa: QhJihhckhh, KajiHHHH h Jlnmiinn. 1 132 

CeMHxaTOBa O. A. 3xoc|)H3HOAorHHecxHe HccAeAOBaunfl Ha Boctohhom naMiipe noA pyxo- 

boactbom O. B. 3aAeHCXoro. 5 158 


134 




























K)6iuieH h aaTbi 


EapaHosa O. F. BnxTop BacnjibeBHH TyraHaeB (k 40-aeTnio HayHHon, neaarornHecxon h 

o6mecTBeHHOH aeaTeabHocra) .. 12 120 

Ee6nH C. M., ryjiaHHH T. A., BaciuibeBa B. A. AnexcaHap BajieHTHHOBnn BacHJibeB 

(1902—1979) (k 100-neTHK) co aHH poxaeHHa). 7 141 

KaMejiHH P. B. naBen HnxoaaeBnH Obmhhhhkob (k IOO-jicthk) co aHa poxaeHna). 5 165 

HayMeHKo 10. B. TaTbjma AHapeeBHa Cac(x)HOBa (k 70-aeTmo co aus po>xaeHHa). 6 148 

HayMosa T. H., EaTbirima T. E. Mnxana CeMeHOBnn Axobjicb (k IOO-jicthio co aHa 

poxtaeHna). 8 117 

rioTeMKHH A. JJ. Aima JleoHHaoBHa >KyxoBa (k 70-aeTmo co aHa poxaeHna). 7 142 

Ca$poHOBa H. H., tOpKOBCKaa T. K. Tawapa TeoprneBHa I~Iono30Ba (k 70-aeinio co ana 

poxaenna). 1 140 

Caxaposa O. B., Macaosa T. T. Ojier JfMHTpneBnH Emxob (k 70-aeTHio co aHa po>xaeHna) . 8 119 

CKaSuneBCKafl H. A., CrpejibHHKOBa H. H. IlaMam AneKcanapa riaBaoBHHa CxaSnneBCxoro 

(1904—1990). 6 142 

IloTepii HayKH 

AHapees B. M., EoaanHa O. H., BnnorpaaoBa K. JL, KoHCTanniHOBa H. A. FlaMaTn 

TaTbaHbi BaaaHMHpoBHbi CeaoBoh (1934-2002). 4 181 

CbiTHH A. K., rpy6oB B. H., KapaTbirnu H. B., }Kyp6eHKO M. n. flaMa-ra lOpna riaBaoBuna 

KoxeBHHKOBa (1942—2002). 3 141 

UlycroB M. B., PaKOB H. C., MacjiemniKOB A. B. IlaMara BnxTopa BacHabeBHHa EaaroBe- 

mencxoro (28 I 1917—12 1 2002). 9 156 

KpiiTHKa h 6n6jiHorpa4)HH 

ASpaMOB H. B. O. P. Eapanoea. MecTHaa c()jiopa YaMypTnn. Anajin3, xoHcncxT, oxpana: 

yneSnoe noco6ne. HxeBex, 2002. 199 c. 7 153 

EapaHosa O. T. En6anorpac|)nHecKHH cnncox ocHOBHbix ny6jmxaunn no cjaiope BaTCXo-KaM- 

CKoro MexcaypeHba 3a riocneaHne 10 JieT (c 1993 no 2002 it.) . 10 152 

EejiHKOBHH A. B. r. B. rynoe. Mbe nwa Tbi nocnuib, pacienne? Cto naTbaecax KpaTKHX 
Onorpacjain: (H 3 hctophh OoTaHnnecxnx nccjieaoBaHnn na JJaubHeM BocToxe). Bjiaan- 

boctok: JfaabHayxa, 2001. 400 c. 9 161 

EopucoBCKan T. M. P. Kpam , A. Bacwibee. AHaTOMna pacTeHnn Ha xoMnaxT-ancxe (aaexT- 

poHHbin pecypc). H3a-BO Max rpoy-Xnaa, 2002 . 7 147 

EH3poB JI. T. D. O. 0vstedal, R. I. Lewis Smith. Lichens of Antarctica and South Georgia: a 
guide to their identification and ecology. Cambridge: Cambridge University Press 2001. 

411 p. (fj. O. Oecmedcui , P. M. flbtouc CMum. Jlnmannnxn AnTapxrnabi n IOxhoh 
reoprnn: pyxoBoacTBO no nx onpeaejieHHio h axonornn, KeM6pna>x, 2001. 411 c.)... . 3 148 

Fa6pH3aflH 3. l \., Oaftsyui T. M. Kit Tan , G. latrou. Endemic Plants of Greece. The 
Peloponnese. Kobenhavn. Gads Forlag. 2001.480 p. (Kum Tan , T. Mampoy. 3HaeMHHHbie 

pacTenna rpennn. flejionoHHec. KonenrareH, H3a-BO Taac, 2001. 480 c.). 3 151 

FySaHOB H. A., IlaBJioB B. H. M. T. FluMeHoe, E. B. Kjuoukos. 3oHTHHHbie ( Umbelliferae) 

Knpni3HH / rioa pea. P. B. KaMejiHHa. M.: KMK Scientific Press Ltd., 2002. 286 .... 7 157 

JjKetJif^pH H. A. H. CeHHUKoe. En6jinorpac{)HMecxHH xaianor na3BainiH Hieracium h Pilu- 

sella, o6HapoaoBamibix c[)hhcxhmh aBTopaMH // Norrlinia. 2002. T. 9. C. 1—109. 6 153 

>Khjihh C. r. U,3ro fO (JO IJ 3 R 0 ), flu tJencenb {Ven-Cem flu). flariopoTiinxii npOBHHunn 

lOnbuanb (KuTan). flexnH, 2001. 238 c. 1 146 

Hui6iipaHH A. P., Mhpkhh E. M., HayMOBa JI. T. B. F. OHunnenKO. Aabnnncxaa pacTHTeab- 
nocTb Te6epanHcxoro 3anoBeaHnxa, CeBepo-3anaaHbin KaBxa3 / Ahhi. peaaxnna 

K. ToMncoHa, 2002. 168 c. 9 163 

Mhpkhh E. M., Myjiaauies A. A., HayMOBa JI. T. M. A. Tydanoe , K. B. Kuce.neea , B. C. Ho- 
euKoe, B. H. TuxoMupoe. HuaiocTpHpoBaHHbiH onpeaeamejib pacreHHH CpeaHeii Poccnn. 

T. 1. nanopOTHHxn, xboluh, n^ayHbi, ro^oceMeiiHbie, noxpbrroceMenHbie (oanoaojibHbie). 

M., 2002. 526 c. 7 150 

MiipKiiH E. M., MfviajioB C. M. A. JJ. Ey.’ioxos. TpaBanaa pacTHTejibHOCTb K)ro-3anaaHoro 

HenepH03eMba Poccnn. EpaHCx: H3a. ETY. 2001. 296 c. 2 136 

FhiMeHOB M. T., CbiTHH A. K., Kjiiohkob E. B. HoBbie npancxne pa6oTbi b o6jiacTn 

cncTeMamxn n cfmopncTnxn. 1 149 

PacnonoB H. M. B. F. FlamenKoe. PacTnTejibHbih noxpoB BoaoeMOB n BoaoTOXOB floBOJDKba. 

5IpocnaBnb, 2001. 7 155 

CaKCOHOB C. B., Koneua H. B. A. A. Cojimoe. Onopa neH3eHcxon oSaacTn. rieH3a: H3a-BO 

Toe. nea. nH-Ta. 2001. 310 c. 8 135 

CoaoMem A. H., MapTbinenxo B. E., Mhpkhh E. M. H. EpManoe, JJx. JJpum, JJ>k. Podeejui. 
Kjiaccucjmxauna xohth nenTaabHbix reMn6opeaabHbix aecoB CeBepHon A 3 nn // Braun- 
Blanquetia. 2000. T. 28. C. 1 — 131. 8 132 


135 





























XpOHHKa 


AHTiinoBa E. M. MTeHna naMaTH JI. M. MepenHHHa h III BcepoccHHCKaa HaynHaa KOHcj)e- 
peHuna «Ojiopa h pacTHTeubHOCTb Cn6npH h flajibHero BocTOKa», nocBameHHaa 
95-JieTHK) co a Ha poacaeHHa JI. M. MepenHHHa (KpacHoapcx, 23—26 anpejia 2001 r.). . 4 186 

ToHHapoB A. A., ToHnapoBa C. E. IV Me^yHapo^HbiH CHMno3HyM «BHOJiorHa h TaxcoHOMHa 

3ejieHbix BoaopocjieH» (CMOJieHHne, CnoBaKHa, 24—28 HioHa 2002). 9 166 

Eroposa T. B., ^KyKOBCKHH B. B. O 52 -m Cbe3ae riojTbCKoro EoTaHHaecxoro oOmecTBa 

(23—28 ceHTaOpa 2001 r., rio3HaHb, riojibma). 1 154 

Ky3bMHHeB A. H. O riaion Me>xayHapoaHOH KOH(})epeHiiHH no ypOaHocjLiopaM Maiibix ropoaoB 8 144 

JlyKHiiUKan A. O. II BcepoccnncKaa ajibrojiorHHecKaa KOH^epeHuna (22—25 OKTaSpa 

2002 r., C.~rieTep6ypr). 7 160 

IloTeMKHH A. JI,. MexayHapoaHoe coBemaHiie «llpo6jieMbi SpHonornn Ha py6e>xe bckob», 

nocBameHHoe 90-JieTHio co Jim poacaeHna P. H. LLJjiaKOBa h H. H. A6paMOBa (CaHXT- 

rieTep6ypr, 4—6 HoaSpa, 2002). 8 139 

Cwthh A. K., rejibTMaH B. KoHcj)epeHHHa «rieTep6yprcKaa SoTaHiixa k TpexcoxneTHio 
ropoaa» (BoiaHHHecKHH HHCTHTyT hm. B. O. KoMapoBa PAH. CaHKT-rieTep6ypr, 2 HioHa 

2003 r.). 12 126 

B PyccKOM 6oTaHHHecKOM o6mecTBe 

MaiibKo K). H., BepxojiaT B. FI. npnMOpcxoe oxaejieHHe Pyccxoro GoTammecxoro o6mecTBa 

b 2002 roay. 8 147 

UIjiOTray3p C. JJ. B Xa6apoBCKOM oTaejieHHH Pyccxoro 6oTaHHnecxoro oSmecTBa. 7 163 

YKa3aTejib HOBbix naBBainm pacreHHH (N? c.). 1 : 145, 

. 2 : 139, 4 : 190, 5 : 176, 6 : 156, 7 : 166, 9 : 127, 10 : 160, 11 : 144, 12 : 128 

IIpaBHjia ujw aBTopoB. 2 140 

. 8 150 


OIIEHATKH H HCIIPABJIEHHfl 
B EOTAHHHECKOM 2KYPHAJIE 3A 2003 r. 


Tom 

N? 

Crp. 

CTpoxa 

HaneaaTaHO 

CjieayeT anTarb 

88 

2 

98 

15-a cBepxy 

Rhytotax. 

Phytotax. 

88 

8 

160 

2-h CBepxy 

nonyjiapHbiH 

ceMHHap 

nonyjiauHOHHbiH 

ceMHHap 

88 

10 

4-a nojioca 
o6jio>kkh 
(ConepxaHHe) 

ct.: MypaTOBa h 
flP- 

dp. 142 

CTp. 137 


136 
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Ta6nnua I. JlHnojmHbie rjio6yjibi Ha noBepxHOCTH iuia3MajieMMbi Ha paHHeH TeTpa^HOH CTajjHH MHKpocnop 
Stangeria eriopus (a) h cpe^Hen TeTpa^HOH ct^hh Nymphaea colorata ( 6 — 2 ). 

a CKormeHHe imnonaHLix rjioSyn (cipejiKH) Ha noBepxHOCTH njia3MajreMMbi; 6 —^ — jmnoHflHLie moOyjibi b Tojmje 
niHKOKajiHKca (cipejiKH), accopHHpoBaHHbie c 3JieMeHTapHbiMH eammijaMH 3K3 hhli — TacJ)TaMH, 6 oji&iiihhctbo H3 KOTopbix 
HanpaBJieHM paanansHO. asp — TpyOxH arpaHyjrapHoro 3Haoruia3MaTHHecKoro peTHKynyMa, 2 — niHKOKajraKC, d — aHKraocoMa, 
K Kamicm, n — mia3MajieMMa MHKpocnopw, nn — nepHruia3MaTHHecKoe npocipaHCTBo, if — mrroruia3Ma MHKpocnopbi. 
MacuiTa6Haa jiHHeHKa: a — 0.3 mkm; 6 — 0.2 mkm; e—z — 0.1 mkm. 




TaOjmna II. CnoponojuieHHH-aKHenTopHbie nacmiibi h aKKyMyjrapOBaHHbie Ha hhx MHKpomoOyjibi 
cnoponojuieHHHa Ha cTeHKax Tac^TOB mHKOKajiHKca y paHHeii TeTpa^HOH MHKpocnopbi Stangeria eriopus 
{a) h y cpe^HeH TeTpa^HOH MHKpocnopbi Encephalartos altensteinii (6). 

a — c|>parMeHT MomHoro cjioa mHKOKajiHKca, cocioamero H3 tccho c6jra:x:eHHbix HHJiHHapliHecKHX TatJnoB, HHXHaa nacTb 
KOTOpbix BPmHa b npoaoubHOM ceaeHHH. IloKa3aHbi pempajibHbie (tojiobkh CTpenoK) h oiuieTaromne (cTpejiKH) aneMeHTbi 
Ta(J)TOB. Ha CTeHKax TacJ)TOB bhahm MHKporno6yjibi cnoponojuieHHHa 6— 24 hm anaM., aKKyMyjiHpoBaimbie Ha 
cnoponojuieHHH-aKiienTopHbix nacTHuax (aBOHHbie tohobkh CTpenoK); 6 — neTKo BHanbi iiroiHuapuHecKHe eamranbi 
mHKOKajiHKca — Ta(f)Tbi, HBJiaiomHeca ochoboh ana cjjopMHpoBaHHH 6yaymnx yaJimieHHbix anew. Ha noBepxHocTH TafjrroB 
BbiaBHaiOTca ocMHO(|)HJibHbie OKpyrabie MiiKponacTHiibi — cnoponojuieHHH-aKLienTopHbie Hacraubi (cTpeaKH). omkc — o6ojioHKa 
MaiepHHCKOH KJieTKH cnop, nm — upoTeKTyM, n — aapo, jio — aaepHaa o6ojioHKa. OcTajibHbie o6o3HaHeHHa Te ace, hto h b 
Ta6ji. I. MacniTaSnaa jiHHeHKa: a — 0.25 mkm, 6 — 0.2 mkm. 


Ta 6 jinija III. CnoponojuieHHH-aKijenTopHbie nacTHijbi b paHHeM h no3flHeM pa3BHTHH oOojiohkh MHKpocnop 
Borago officinalis (a, 6) h Lepidozamia petroffskiana (<?). 

a cpeflHaa TeTpaqHaa cra^Ha. Bh^hli npocTo;i6HKH ( nc ), no^cTHJiaiomHH cjtoh ( ncji ) h SHZjaoHHa (snd) npnM3K3HHLi. Ha 
BepxyniKax npocTonOHKOB CKOHHeHTpHpoBaHbi CKOiuieHHa cnoponojmeHHH-aKpenTopHbix aacraH (cipejiKH) — MecTa 6yaymHX 
reMM Ha noBepxHOCTH nmimeBoro 3epHa. 6 — ^pameHT 3pejion sohhm. Bhahh BepxHHe nacra ctoji6hkob (c), TeKTyM (m) h 
reMMbi Ha noBepxHOCTH TeieryMa (ze). Ha noBepxHOCTH reMM pa3JiHHHMbi ajieKTpoHHO-ruiOTHbie cnoponojuieHHH-aKHeniopHbre 
HacTHpbi (cTpejiKH). e — 3penaa 3K3HHa, no^BeprayTaa nocjie aHeT0HH3a OKHCJiHTenbHOMy B03aeHCTBHio nepMaHraHaia Kajma b 
TeneHHe 3 h. Ha noBepxHocra anew 3kt3K3hhbi (jiv) bhahli ajieKTpoHHo-iuioTHLie cnoponojuieHHH-aKHenTopHbie aacTHHM 
(CTpejiKH). OcTajibHbie o6o3HaaeHHa Te ace, hto h b Ta6;i. I h II. MacmTa6Haa jnmeHKa: a — 0.25 mkm, 6 — 0.05 mkm, e — 

0.25 MKM. 





Ta6iinua IV. CnopononjieHHH-aKijenTopHBie HacTHijbi, BbiaBJiseMbie b xojje pa3BHTna (a) h b pe3yjiBTaTe 
pa 3 pymeHHa 3 pejioH 3K3 hhbi (6) Cabomba aquatica. 

a _ cBoScumaa MHKpocnopa. Bmmbi KOMiuieKciibie ctojiShkh ( kc ), noacTHJiaiomHH cjioh, 3Hfl3K3HHa, MaxpocTpyH (Mac) h 

MHKpocTpyH (muc) TeKTyMa b nonepe^HOM ceneHHH. Mexay CTpyHMH, a Taxxce Ha noBepxHOCTH ropOymeHHoro cpe3a CTOJi6HKa 
(cpc) h Ha 3aKpyrjieHHOH noBepxHOCTH cxpyft bh£hi>i ajieKxpoHHO-mioxHbie cnoponomieHUH-aKHenTopHLie nacxHHbi (cxpejiKH), 
qacTL hx oTKpenHJiacb b npouecce npenapaijHH MaxepHaria; 6 — 3pejiaa 3K3HHa, noaBeprayraa OKHCJiHxenbHOMy B03aeHCXBHK) 
nepMaHraHaia k 3 jthh b xeneHHe 3 h. Ha noBepxHoexH KOMiuieKCHbix KOJiyMejui BHaHW cKoruieHHii sjieKxpoHHO-ruioxHbix 
cnopononjieHHH-aKuenTopHbix nacxHU (cipejiKH). Heiixpajibnaa nacTb Ta^TOB, cocTaBJLiiomHX MHKpocTpyH, npocBeuieHa 
BcneacTBHe pa3pyuienHB peijenxopo-He3aBHCHMoro cnoponojuieHHHa, Bxoaamero b cociaB cepzmeBHHHbix sjieMeHTOB TacjjTOB 
(roJioBKH dpejioK). OcrajibHbie o6o3HaHeHHB Te xe, hxo h b Ta6ji. I — III. MacurraOHaa jnmeHKa: a — 0.12 mkm, 6 — 0.3 mkm. 
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